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Abstract 
 
Society’s reliance on Information Technology (IT) has increased tremendously in the 
last few decades.  Unfortunately, the growth of the IT sector has occurred at the expense 
of the environment.  The adverse environmental impact of IT operations is partly due to 
the production and disposal of IT equipment, which can result in harmful pollution and 
toxic materials being released into the environment.  Furthermore, IT equipment 
consumes large amounts of electricity, and this results in significant amounts of carbon 
dioxide (CO2) being released into the atmosphere.  Since CO2 is classified as a 
greenhouse gas, it contributes to the phenomenon of climate change. 
Organisations are socially and ethically required to minimise the environmental 
impact of their IT operations.  However, in addition to fulfilling their responsibility 
towards environmental sustainability, organisations can gain a competitive advantage 
through adopting green IT practices.  In order to reap the benefits of green IT and to 
fulfil their social and ethical responsibilities, organisations need to formulate and 
implement a comprehensive green IT strategy.   
When formulating strategic decisions, the use of a clear decision process enhances 
the effectiveness of such decisions.  As a result, top IT management require a model or 
framework which could guide their thinking and allow for a clear decision process when 
formulating green IT strategy.  However, after an extensive search of the literature had 
been conducted, a research gap was identified for the definition of a model which deals 
specifically with the formulation and execution of green IT strategy. 
As a result, this treatise sets out to answer the question of what organisations should 
consider when formulating and implementing green IT strategy.  To answer the research 
question, the treatise defines a model for green IT strategy.  The model was defined by 
conducting a content analysis of the literature on green IT.  The content-analysis 
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research technique was utilised to identify the underlying concepts within the literature 
related to green IT strategy formulation and execution. 
The resulting model indicates that green IT strategy formulation requires holistic 
thinking, since several forces affect green IT strategy.  As a result, these forces should 
be considered when a green IT strategy is to be formulated.  However, even if a strategy 
is formulated by considering all the forces at play, it is of little use if it is not 
implemented effectively.  The model indicates that green IT strategy should be 
implemented though a series of practices.  These practices are not limited to IT practices 
alone, but include, in addition, several business practices.  This indicates that green IT 
adoption extends far beyond the mere implementation of green technology. 
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Chapter 1 
 
Introduction  
 
The issues surrounding environmental sustainability have recently come to the attention 
of society and the business world alike.  Organisations have been influenced by market 
forces, legislation and ethical issues to minimise their harmful impact on the 
environment.  At the forefront of environmental sustainability awareness is the issue of 
global warming. 
The phenomenon of global warming has been a much debated issue amongst the 
scientific community.  However, there is no denying that our planet is getting warmer.  
The ten hottest years on record have all occurred since 1980 (Lash & Wellington, 2007).  
The consensus amongst most of the scientific community is that the problem of global 
warming is largely due to an increase in greenhouse gasses in the atmosphere – as a 
result of human activity (Packard & Reinhardt, 2007).  
In response to the threat of global warming, the Kyoto Protocol was formed at the 
United Nations Framework Convention on Climate Change.  The Kyoto Protocol is a 
voluntary international regulatory framework which aims to encourage countries to 
reduce their greenhouse gas emissions (UNFCCC, 2010).  Currently the Kyoto Protocol 
has 192 participating countries.  However, only developed countries are required to 
commit to greenhouse gas reductions, while developing countries can participate freely 
in carbon-trading initiatives.   
Even though society is increasingly focused on halting climate change, the concept 
of environmental sustainability extends far beyond global warming.  Environmental 
sustainability deals with every aspect of ensuring that human development does not 
consume the Earth’s resources in greater quantities than our planet can sustain.  In order 
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to tackle this problem, society and business need to find ways to reduce their impact on 
the environment to achieve the ultimate goal of sustainability. 
One of the ways in which organisations can reduce their carbon footprint and lessen 
their harmful environmental impact is through adopting environmentally friendly 
Information Technology (IT) practices.  Such practices are frequently referred to as 
“green IT”.   
IT operations inherently have a negative effect on the environment.  IT equipment 
consumes large amounts of electricity, which contributes to greenhouse gas emissions.  
Furthermore, the production and disposal of IT hardware can lead to harmful pollution 
and toxic materials being released into the environment (Murugesan, 2008).   
Given the rise in public concern for the state of the environment, it is no surprise that 
IT departments are under increasing pressure to “go green”.  In addition to pressure 
from society, green IT adoption is driven by cost saving, corporate green initiatives and 
technology-refresh opportunities (Mines, 2008).    
Molla (2009, p. 757) defines green IT as: 
 “A systematic application of ecological-sustainability criteria (such as pollution 
prevention, product stewardship, use of clean technologies) to the design, 
production, sourcing, use and disposal of the IT technical infrastructure, as well 
as within the human and managerial components of the IT infrastructure, in order 
to reduce IT, business process and supply-chain related emissions, waste and 
water use; improved energy efficiency and generate Green economic rent.” 
Molla’s definition clearly illustrates that green IT requires a holistic approach for its 
implementation.  Green IT incorporates managing the lifecycle of IT equipment, how IT 
systems and people can be managed for greater efficiency, and reducing the 
environmental impact of IT operations throughout the supply chain.   
Green IT initiatives can lessen the environmental impact of IT by improving energy 
efficiency, lowering CO2 emissions, using less hazardous materials during the 
manufacturing of IT equipment and implementing recycling and refurbishment 
initiatives (Murugesan, 2008).  Green IT should not merely be a product feature or 
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marketing gimmick, but should be at the core of all IT operations – in order for it to 
deliver sustained benefits to the environment and to organisations (Curtis, 2008).   
The following section will discuss the motivation for conducting this research. 
 
1.1  Motivation for the Study 
The research undertaken for this study was motivated by the following considerations: 
 
The realisation that IT operations have a harmful impact on the environment 
IT operations inherently have a negative effect on the environment.  IT equipment 
consumes large amounts of electricity, and this contributes to greenhouse gas emissions.  
According to Gartner (2007), worldwide IT operations account for over 2% of the 
world’s CO2 emissions.  This is more CO2 than is currently being generated by the 
aviation industry.  Furthermore, the production and disposal of IT hardware can lead to 
harmful pollution and toxic materials being released into the environment (Murugesan, 
2008).  As a result, organisations are driven by market forces, legislation and ethical 
issues to implement green IT practices – in order to lessen their harmful impact on the 
environment.  This leads to the following realisation. 
 
The realisation that organisations are obligated to minimise their impact on the 
environment 
The notion of good corporate citizenship implies an ethical relationship between the 
organisation and society (PwC, 2009, p. 5).  Conducting business in an environmentally 
sustainable manner is the ethical duty of businesses, regardless of the fact that 
environmental health is a public good from which everyone will benefit (Reinhardt, 
2007, p. 47) .  As a result, organisations are obligated by ethical considerations and 
legislation to minimise their impact on the environment across all functions of their 
operations, including IT. 
In South Africa, the King III code of corporate governance mentions that it is the 
responsibility of executives to ensure that green IT principles are implemented 
(Astrotech, 2009).  King I and II have dealt with companies’ responsibility towards 
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sustainability, but King III is the first to address the issue of green IT directly.  
Regardless of the fact that King III is not incorporated in the law, it is still the measure 
by which the conduct of directors will be judged in a court of law if their conduct were 
to be subject to scrutiny (Hendricks & Wyngaard, 2010).  
Further investigation into the drivers of green IT adoption have revealed the 
following realisation. 
 
The realisation that green IT adoption can yield a competitive advantage 
Traditionally, adopting green practices has been synonymous with increased costs in 
complying with environmental laws – leading, in turn, to a decrease in competiveness 
(Porter & van der Linde, 1995).  However, Porter and van der Linde (1995) found that 
going green can lead to a competitive advantage by increasing efficiency throughout an 
operation.  Porter and van der Linde state that pollution and waste are the by-products 
of inefficiency; and, furthermore, they represent wasted resources.  As a result, green IT 
initiatives can yield significant cost saving by improving efficiency and reducing waste.  
In addition to cost saving, green IT practices can mitigate some of the environmental 
risks associated with the emergence of a green economy.  Organisations that mitigate 
these risks more effectively than their competitors would be able to gain a competitive 
advantage (Lash & Wellington, 2007). 
Furthermore, green IT practices can add green value to the organisation’s products and 
services.  Such green value is critical for capturing the growing number of customers 
with environmentally friendly buying criteria.  By aligning customer value with green 
value, organisations can differentiate their products and services from those of their 
competitors, thereby leading to an opportunity for competitive advantage (Lurie, 2009).   
Further investigation of green IT strategy has revealed the following realisation. 
 
The realisation that the formulation of green IT strategy requires holistic thinking  
Green IT adoption extends beyond the mere implementation of green technologies; and 
it requires a holistic approach in order to be effective (Molla, 2009; Murugesan, 2008).  
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Organisations must take into consideration how IT systems are designed, manufactured, 
used and disposed of (Murugesan, 2008).  Furthermore, even with the most 
comprehensive and effective internal green initiatives, organisations are still only as 
green as their supply chain (Walker, 2008b).   
As a result, when formulating a green IT strategy, several factors must be considered 
– in order for it to be effective and comprehensive.  An extensive search of the literature 
on the topic of green IT strategy revealed the following realisation. 
 
The realisation that a gap exists for the creation of a model which can guide green 
IT strategy formulation and execution 
When formulating strategic decisions, the use of a clear decision process enhances the 
effectiveness of such decisions (Dean & Sharfma, 1996).  Strategic decision-making 
surrounding green IT is no different.  As a result, top IT management would benefit 
from a model or framework which could guide their thinking and allow for a clear 
decision process when formulating green IT strategy.  This is especially true for green 
IT, because of the holistic approach required for it to be effective. 
There is a wealth of information available on green IT which could potentially guide 
decision-making.  However, much of the information which is available stems from 
industry sources.  As a result, great care needs to be taken to separate factual material 
from marketing hype.  Green IT is a topic which has only recently started surfacing in 
academic journals.  As a result, academic research on green IT strategy is limited.  Two 
of the most notable academic papers on the topic of green IT are by Murugesan (2008) 
and Molla (2008) .   
Murugesan’s paper on green IT emphasises the need for a holistic approach.  
However, the paper focuses on the principles and practices surrounding green IT; and it 
does not specifically address the issues which affect the formulation of green IT 
strategy.   
On the other hand, Molla (2008) defines a model for green IT adoption.  Molla’s 
model – which is known as GITAM – sets out to predict the scale and scope of an 
organisation’s green IT adoption.  As a result, Molla touches on many issues which 
affect green IT strategic formulation.  However, since the focus of the paper is not green 
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IT strategy, it fails to address all the issues which should be taken into consideration 
when formulating green IT strategy.   
Furthermore, many books have been written on green IT.  Weber and Wallace (2009) 
is one example of such a book.  It is an excellent resource for guiding the 
implementation of green IT.  However, this book, as with most others on the topic, 
focuses on the implementation side of green IT.  Weber and Wallace go into great detail 
about green IT technologies and practices.  Nonetheless, the 292 pages of finer 
implementation details are less useful at the strategic level.  After an extensive search of 
the literature had been conducted, a research gap was identified for the definition of a 
model which deals specifically with the formulation and execution of green IT strategy. 
The realisations listed above can be summarised into a core-problem statement.  This 
will be discussed in the following section. 
 
1.2  Problem Statement 
The realisations that motivated this study have highlighted several issues.  Firstly, green 
IT operations have an adverse effect on the environment.  In the spirit of good corporate 
citizenship, organisations are obliged to minimise the negative environmental impact of 
their IT operations.  In addition to this obligation, organisations can also attain a 
competitive advantage through adopting green IT.  However, green IT adoption requires 
a holistic approach; and it is not as straightforward as merely implementing green 
technology.  As a result, organisations need to take multiple factors into consideration 
when formulating their green IT strategy.   
Consequently, organisations would benefit from a model to guide their green IT 
strategic decision-making.  Therefore, the core problem may be stated as:  
“What should organisations consider when formulating and implementing green 
IT strategy?” 
If this question can be fully answered, the following objectives would be reached. 
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1.3  Research Objectives 
 
1.3.1  Primary and Secondary Objectives 
The primary objective of this study is to define a model for the formulation and 
implementation of green IT strategy.  In order to define such a model, a number of 
secondary objectives also need to be addressed: 
 Providing a brief contextual background to green IT. 
 Discuss how organisations can gain a competitive advantage through green IT 
adoption. 
 Find a suitable methodology for defining a model for green IT strategy. 
 Determine which factors influence green IT strategy formulation. 
 Determine how green IT strategy can be executed in practice. 
 
These objectives will be achieved through the following research design. 
 
1.3.2  Research Design Objectives 
The following research design objectives will be pursued in this study: 
 To conduct a secondary literature review on the topic of green IT, to show how 
businesses can gain a competitive advantage by adopting green IT practices. 
 To select a sample of information-rich sources from the literature on the topic of 
green IT. 
 To conduct a content analysis on the selected sample, by using the MAXQDA 
software package.  
 To interpret the findings of the content analysis, in order to define a model for 
green IT strategy. 
These research design objectives will be achieved by means of the following 
methodology. 
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1.4  Research Methodology 
The research methodology for this study revolves around the content analysis of a 
sample drawn from the population of green IT texts.  Krippendorff (2004, p. 18) defines 
content analysis as:  
“a research technique for making replicable and valid inferences from texts (or 
other meaningful matter) to the contexts of their use”.   
Content analysis is defined as a “research technique”, since it involves specialised 
and specific procedures (Krippendorff, 2004, p. 18).  Such procedures involve 
compressing volumes of text into fewer content categories – by means of explicit 
coding rules (Wati & Koo, 2010).  The resulting content categories may be interpreted 
to indentify underlying themes within the sample of texts.  As a result, the content 
analysis research technique is utilised in this study to identify underlying issues which 
organisations should consider when formulating and implementing green IT strategy. 
The sample on which the content analysis is performed was carefully selected to 
ensure a fair representation of academic and industry texts.  These texts were chosen 
based on the reputation of the author, the reputation of the publishing house, and the 
relevance of the subject matter to the research objectives.  The sample design yielded a 
small, yet information-rich sample. 
The content analysis provides quantitative data on the frequency and occurrence of 
coded themes within the sample.  However, the research project follows a qualitative 
approach.  The analysis of the data involves interpreting the results in a qualitative 
manner – in order to define a model for green IT strategy.  Furthermore, the data are 
collected from a small, information-rich sample, typical within a qualitative approach.  
The research methodology outlined in this section will be discussed in greater detail in 
Chapter 3.  Subsequently, the outline of the study will be discussed in the following 
section. 
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1.5  Outline of the Study 
Following on the introduction, Chapter 2 shows how adopting green IT practices can 
yield competitive advantage.  Thereafter, Chapter 3 defines the research design and 
methodology utilised for this research.  Chapter 4 presents the list of codes and 
categories which emerged from the content analysis.  The categories are interpreted in 
Chapter 5 to construct a model for green IT strategy.  Finally, the treatise concludes in 
Chapter 6, where the research problem and objectives will be revisited, and 
recommendations for further research will be proposed. 
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Chapter 2 
 
The Business Case for Green IT 
 
In a business environment where cost cutting is the order of the day it is very easy to be 
passive with regard to greening IT operations within an organisation.  The perception 
amongst IT management, that is often expressed, is that greening IT operations is 
costly, and does not add much business value (Webber & Wallace, 2009, p. 27).  
However, green IT operations can contribute significantly to the triple bottom-line, and 
thereby reduce risk.  As a result, green IT presents an opportunity for attaining a 
competitive advantage. 
This chapter starts by defining the notion of a triple bottom-line, where an 
organisation’s performance should be measured – not only by the degree to which it 
enriches the shareholders, but also by its effect on society and the environment.  
Thereafter, the chapter addresses the risks faced by IT departments as a result of the 
shift to a green economy and how green IT practices could mitigate such risks. 
Following on the section dealing with risk mitigation, the chapter addresses how 
green IT practices present an opportunity to build competitive advantage.  The 
worldwide adoption of green business practices represents significant opportunities for 
cost saving, providing green value and adapting to change better than one’s competitors.  
However, at the core of the business case for green IT is the notion of the triple bottom-
line.  This will be discussed in the following section. 
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2.1  The Triple Bottom-Line 
The focus of many firms has changed from purely enriching the shareholders – to an 
approach for sustainable and responsible business.  This is often referred to as “the 
triple bottom line” (Willard, 2002, p. 3).  The notion of a triple bottom-line implies that 
businesses should not only measure their financial performance, but also their 
environmental and social impact.  These three bottom-lines are often referred to as: 
“people”, “planet” and “profit” (Willard, 2002, p. 6).   
The triple bottom-line concept has become very popular in management publications 
since the phrase was first coined in 1998 by John Ellington (Norman & MacDonald, 
2004).  Proponents of the triple bottom-line argue that contributions towards society and 
the environment ultimately result in an improved financial performance (Sneirson, 
2009).  Even though the triple bottom-line has its critics (Norman & MacDonald, 2004), 
there can be little doubt that sustainability and good corporate citizenship are beneficial 
for business (Freemantle, 2005; Sneirson, 2009). 
The impact of IT operations on the environment has already been discussed in the 
previous chapter.  By adopting green IT practices, organisations can minimise the 
impact of their IT operation on the environment, and thus contribute towards their 
environmental bottom-line.  Such contributions towards the environmental bottom-line 
would almost certainly improve the financial bottom-line, by mitigating risks and 
building competitive advantage, as will be shown in the following two sections. 
 
2.2  Mitigating Risks 
Environmental issues are changing the rules of the game with regard to business.  The 
emergence of a green economy will present numerous business opportunities, but will 
also pose risks for those who are not prepared for the transition from traditional 
business to green business.  This section will focus on the risks presented by the change 
to a new green economy, as well as how green IT could help mitigate these risks.  Lash 
and Wellington (2007) identified several risks that climate change poses to business.  
The following subsections will address how each of these risks can impact IT 
operations, and how such risk may be mitigated through the adoption of green IT 
practices. 
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2.2.1  Regulatory Risk 
Many companies in developed nations are already bound to carbon-emission criteria as 
part of the Kyoto protocol.  In the future, regulations regarding carbon emission are set 
to become even stricter (Packard & Reinhardt, 2007).  As a result, it is very risky to 
craft green strategy based merely on the lines of current environmental regulations. 
With regard to IT operations, the risk exists that new regulations could catch 
organisations unaware.  This could result in organisations having to alter their medium- 
to long-term technology strategies and adapting their IT operations to ensure minimum 
compliance with new regulations.  As Webber and Wallace (2009, p. 30) point out, 
ignoring green issues and operating in such a crisis mode often results in “patchwork” 
measures which can be inefficient, ineffective and costly.   
Furthermore, being reactive to regulation is especially risky for IT operations when it 
comes to expensive IT infrastructure investments.  Even though IT is known for quick 
technology turn-around, it is still slow to respond to change, and is not very agile 
(Gartner, 2008a).  An investment in a specific technology is normally expected to be in 
place for at least 18 months before it is superseded by a new generation of technology 
(Webber & Wallace, 2009, p. 43).  As a result, infrastructure upgrade cycles are not 
very agile with regard to a reactive change to ensure compliance with legislation.  Being 
proactive instead of reactive with regard to environmental regulations allows 
organisations to formulate and execute more effective strategy, in order to gain 
maximum benefit from green IT investments. 
Organisations can mitigate the risk of stricter regulations by exceeding the 
requirements of current regulation and embracing green business for competitive 
advantage.  For organisations to reduce their carbon footprint, a green strategy should 
be employed across all business functions – whether IT is its core business or merely a 
support function.  Greening IT operations can help organisations to reach stricter 
carbon-emission regulations, which organisations will have to face in the future. 
One of the ways in which governments intend to reduce their national carbon 
footprint, is through the implementation of carbon tax.  Carbon tax is already 
implemented in several countries, and it is inevitable that wider implementation of 
carbon tax is just around the corner (BBC News, 2010).  Even though the Kyoto 
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protocol focuses on cutting emissions in developed countries, it does not exempt 
organisations in the developing world from facing the risks posed by carbon tax.   
For example, general carbon tax is considered in South Africa, where a carbon tax on 
the purchases of vehicles with a high CO2 output has already been introduced from 1 
September 2010 (Newmarch, 2010; Venter, 2010).  Being ahead of regulations with 
regard to carbon emissions allows companies to be better prepared for when carbon tax 
is implemented in their country.  Organisations that are proactive in this regard are 
presented with an opportunity to gain a competitive advantage over those competitors 
that are less well-prepared.   
In addition to the general regulations which seek to control the overall carbon 
emissions of organisations, specific green IT regulations are expected to be 
implemented in the near future.  The EU has already implemented voluntary guidelines 
for data-centre efficiency.  These are likely to become legislation (eWEEK Europe, 
2009).  Alarmingly, many organisations in the EU have not implemented any of these 
guidelines in their own data-centres; and they will be at a disadvantage when these 
guidelines become regulation (eWEEK Europe, 2009).  The EU Data Centre Code of 
Conduct is listed in Table 2.1 below, along with several prominent environmental 
legislative steps and standards from different parts of the world. 
 
Table 2.1: Environmental legislation and standards (Greenwise-IT, 2009) 
1 UK Government Greening initiative 
2 UK Carbon Reduction Commitment 
3 EU - WEEE Legislation 
4 EU – 20-20 by 2020: Europe’s Climate-Change Opportunity 
5 EU – Data-Centre Code of Conduct 
6 PAS2050 
7 ISO 14064 & 14065 
8 IS0 14067 
9 Australian Carbon Pollution Reduction Scheme 
10 New Zealand Climate Change Response (Emissions Trading) Amendment Bill 
11 Swiss Emissions Trading Scheme and CO2 Tax – Mandatory 
12 USA - Voluntary Reporting of Greenhouse Gases Program 
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2.2.2  Supply-Chain Risk 
The move to a carbon-constrained future will affect the supply chains of organisations.  
As suppliers are affected by green market forces, these could have an impact on the 
supply chain, especially on suppliers who operate in carbon-intensive industries.  IT 
operations are especially vulnerable to the supply of electricity.  Since much of the 
world’s electricity stems from non-renewable sources, power companies will face 
stricter regulations, resulting in inevitable price hikes. 
Because of high electricity usage, data-centres are particularly vulnerable to 
increases in electricity rates.  This vulnerability was clearly illustrated in South Africa 
when the price of electricity nearly doubled in the space of two years from 2008 to 
2010.  The new price increases have raised the electricity costs of DiData data-centres 
to over R3.5 million per month, resulting in many companies promptly putting green IT 
measures in place, in order to minimise the effect of the price increase (Tarrant, 2010).  
The electricity price increases in South Africa may not have been caused by green 
market forces, but it is likely that green market forces will put additional pressure on the 
cost of power in South Africa – and to the rest of the world.  However, environmental 
sustainability issues also pose a risk to products and technologies, as will be discussed 
in the following section. 
 
2.2.3  Product and Technology Risks 
Product and technology risks are particularity relevant to organisations that offer IT 
products and services.  Future success may very well depend on an organisation’s 
ability to exploit new market opportunities for green products and services (Lash & 
Wellington, 2007).  Certain IT-related products and services, which are not considered 
to be environmentally friendly, could become obsolete and unwanted in the market.  
However, being green for the sake of being green is not good business practice either 
(Walker, 2008a).  IT products and services should aim to address customers’ specific 
environmental needs for them to create true green value. 
Furthermore, customers who look to green their supply chain will put increasing 
pressure on their suppliers to offer green products and services.  This presents a risk for 
organisations that rely on non-green technology and offer non-green products.  For 
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example, IBM has recently put measures in place to green their supply chain and push 
their 28,000 first-tier suppliers to adopt green practices (Winston, 2010).  These first-
tier suppliers have had to adapt to keep IBM as their customer.  Other large companies 
may follow suit, resulting in a product and technology risk for organisations that supply 
to companies with strict environmentally friendly buying criteria.   
 
2.2.4  Litigation Risk 
Carbon-intensive industries face great risk from litigation, especially in the United 
States.  For example, power companies in the United States have been sued for their 
carbon emissions (Lash & Wellington, 2007).  It is unlikely that unsustainable IT 
operations would attract the same litigation risk on an organisational level.  However, 
organisations which do not adequately address climate change can create personal 
liabilities for their directors and officers and are vulnerable to litigation from 
shareholders (Lash & Wellington, 2007).  
In South Africa, the King III code of corporate governance states that it is the 
responsibility of executives to ensure that green IT principles are being implemented 
(Astrotech, 2009).  King I and II have dealt with companies’ responsibilities towards 
sustainability, but King III is the first to address the issue of green IT directly.  Even 
though King III is not legislation, it is believed that many of its recommendations will 
be drafted into the South African Companies Act 71 of 2008, just as much of King II 
was (Hendricks & Wyngaard, 2010). 
Regardless of the fact that King III is not incorporated in the law, it is still the 
measure by which the conduct of directors will be judged in a court of law (Hendricks 
& Wyngaard, 2010).  Therefore, to mitigate the risk of litigation, green IT principles 
must be implemented to show due diligence with regard to complying with the 
corporate governance practices which King III prescribes.  In addition to litigation risk, 
environmental sustainability awareness poses a risk with regard to the image and 
reputation of the organisation, as will be discussed in the following section. 
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2.2.5  Reputation Risk 
Having a reputation for environmental unfriendliness can be bad for business.  In some 
sectors an organisation’s brand can be at risk, as a result of negative perceptions related 
to the organisation’s environmental practices (Lash & Wellington, 2007).  Such 
negative perceptions can stem from having a harmful impact on the environment, being 
passive with regard to adopting green business practices, or superficially marketing 
green aspects of an organisation and its products or services.   
Adopting green IT operations can in part help to improve the reputation of a 
responsible company amongst its customers and suppliers.  However, Walker (2008a) 
points out that organisations should be careful not to alienate existing customers by 
simply being “green for green’s sake”.  Many organisations excessively market the 
green features of their traditional products.  This often leads to “greenwashing” 
(Walker, 2008a). 
Mingay (2007, p. 4) defines greenwashing as “the selective disclosure of the positive, 
and often superficial, environmental aspects of the enterprise or its products and 
services”.  Many organisations attempt to appear green to their customers by jumping 
on the green bandwagon without any substantial commitment towards environmental 
sustainability.  Since greenwashing relies mostly on providing marketing benefits, its 
focus is generally on short-term benefits.   
In addition to the ethical question surrounding greenwashing, organisations’ 
reputations can be damaged by this common practice.  Unruh and Ettenson (2010)  state 
that green activists are not fooled by greenwashing, and will quickly point it out.  To 
help prevent accusations of greenwashing, organisations should align green practices 
with the marketing message which is being conveyed (Unruh & Ettenson, 2010).  Such 
alignment will ensure that products and services are not superficially marketed as being 
green.  Organisations that make themselves guilty of greenwashing do not contribute to 
mitigating the physical risk posed by climate change.  This will be discussed in the 
following section. 
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2.2.6  Physical Risk 
Scientists believe that global warming will result in more natural disasters.  In turn, 
these will pose a physical risk to organisations in the future (Packard & Reinhardt, 
2007, pp. 34−35).  Such physical risk can be mitigated in one of two ways.  Firstly, 
organisations can put controls in place to be prepared for the eventuality of such 
physical risks.  However, the implementation of such controls would not involve the 
adoption of green IT practices.  For example, physical risks can be mitigated by 
changing the location of data-centres, and by implementing more extensive disaster-
recovery plans.   
Secondly, organisations can put controls in place to help prevent or minimise the 
physical risks posed by climate change.  By adopting green IT practices, organisations 
form a small part of global effort across all nations and industries to mitigate this risk.  
The actions of a single organisation will not have any significant impact on climate 
change.  However, it is the ethical duty of companies to conduct sustainable business 
practices, regardless of the fact that environmental health is a public good from which 
everyone will benefit (Reinhardt, 2007, p. 47) .  
In addition to mitigating risks as a rationale for adopting green IT practices, 
organisations can seek opportunities to obtain a competitive advantage though green IT 
practices, as listed in the following section. 
 
2.3  Opportunities for Competitive Advantage 
The push towards a green economy changes the dynamics of the competitive 
environment in which organisations operate.  Michael Porter (1985, p. 3) defines 
competitive advantage in the following way: 
“Competitive advantage grows out of the value a firm is able to create for its 
buyers that exceeds the firm's cost of creating it.  Value is what buyers are willing 
to pay for, and superior value stems from offering lower prices than competitors 
for equivalent benefits, or providing unique benefits that more than offset a higher 
price.  There are two basic types of competitive advantage: cost leadership and 
differentiation.” 
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According to Hough, Thompson, Strickland and Gamble’s (2008, pp. 140−168) 
expanded version of Michael Porter’s three-strategy classification, companies compete 
either on price, differentiation or on a combination of both.  In addition to Porter’s “cost 
leadership” and “differentiation”, Hough et al. (2008, pp. 158−161) define a best-cost 
basis for competitive advantage where organisations focus on a combination of costs 
and differentiation.  Hough et al. (2008, pp. 140−168) define five generic competitive 
strategies, where each targets a different market position.  These strategies are listed 
below in Figure 2.1 
 
Lower cost Differentiation
Type of competitive advantage being pursued
A broad cross-
section of 
buyers
A narrow buyer 
segment for 
market niche
M
a
rk
e
t 
ta
rg
e
t
Overall low-cost
 provider strategy
Broad differentiation 
strategy
Focussed low-cost 
strategy
Focussed differentiation 
strategy
Best-cost 
provider strategy
. 
Figure 2.1: The five generic competitive strategies (Hough et al., 2008, p. 142)   
 
Green IT can decrease costs in an organisation by increasing efficiency throughout 
IT operations, and by managing the IT assets for greater utilisation.  This better equips 
organisations to compete on a cost basis, since less IT operational costs need to be 
absorbed by the products or services the organisation offers. 
Furthermore, green IT can also form part of a green differentiation strategy.  Green 
IT initiatives can form part of a comprehensive green corporate strategy to target the 
growing market of customers with environmentally friendly buying criteria.  In 
addition, IT products and service providers have the opportunity to adopt green IT 
practices to add green value directly to the products and services they offer.  As a result, 
CHAPTER 2.  THE BUSINESS CASE FOR GREEN IT 
19 
 
green IT practices can either be used as part of a focused differentiation strategy or a 
broad differentiation strategy. 
In order to use environmental sustainability as a differentiator, green measures 
should be implemented throughout the value chain.  An organisation can gain a 
competitive advantage by performing strategically important activities in the value 
chain more cheaply (cost leadership) and better (differentiation) than its competitors 
(Olavson, 2000).  In order to build green value, organisations should facilitate green 
practices throughout their value chain.   
At a very elementary level, organisations obtain competitive advantage by finding 
new and better ways to compete through acts of innovation (Olavson, 2000).  
Innovation can change the competitive landscape when competitors are unable or 
unwilling to respond effectively to such innovation.  Olavson (2000) lists five causes of 
innovation which can typically cause a shift in competitive advantage: 
 New technologies 
 New or shifting buyer needs 
 The emergence of a new industry segment 
 Shifting input costs or availability 
 Changes in government regulations 
 
By examining the above-mentioned list, it becomes clear that the causes listed are all 
relevant to the move to a green economy, by means of issues such as government 
regulations and shifting buyer needs already addressed in this chapter.  These causes for 
innovation are essentially risks, which if mitigated better than one’s competitors, can 
lead to competitive advantage.  This issue will be discussed in the following section.   
 
2.3.1  Mitigating the Risks 
It may seem strange that mitigating risks stemming from the emergence of a green 
economy would be seen as an opportunity for competitive advantage.  Mitigating risks 
is normally a defensive measure to guard against any potential threat.  However, 
opportunity stems from being better prepared to face the risks of a carbon-constrained 
world than one’s competitors (Lash & Wellington, 2007).  The emergence of a green 
CHAPTER 2.  THE BUSINESS CASE FOR GREEN IT 
20 
 
economy presents a fundamental shift in the way business will be conducted now – and 
in the future.  
Organisations that look towards long-term sustainability can mitigate these risks 
more effectively than can their competitors.  As a result, such forward-thinking 
organisations would gain a competitive advantage, since they would be better equipped 
to deal with the challenges and threats when they occur.  Such an opportunity for 
competitive advantage is especially applicable to IT.   
A study conducted by Fujitsu (2010) found that green IT maturity is low.  This 
presents a great opportunity for mitigating green IT-related risks more effectively than 
one’s competitors.  In addition, the weak adoption of the EU Data Centre Code of 
Conduct, mentioned earlier in the chapter, represents a great opportunity for 
organisations running data-centres in Europe to outdo their competitors.   
However, arguably the greatest driver for green IT adoption is the potential for cost 
saving.  This will be discussed in the following section. 
 
2.3.2  Cost Reduction 
In an environment where cost cutting is the order of the day, it is tempting to be passive 
with regard to any green changes to the organisation’s IT operations.  Traditionally, 
going green has been synonymous with increased costs in complying with 
environmental laws.  And this normally leads to a decrease in competitiveness (Porter & 
van der Linde, 1995).  However, Porter and van der Linde (1995) found that going 
green can lead to a competitive advantage – by increasing the efficiency throughout an 
operation.  Porter and van der Linde state that pollution and waste are the by-products 
of inefficiency.  Furthermore, they represent wasted resources.  Consequently, green IT 
projects can deliver good returns on investment if they are focused on improving 
efficiency and reducing waste.  
The cost saving which can be realised by green IT implementation is illustrated by 
recent efforts by the UK Government to green their IT systems, as part of their Greening 
Government ICT programme.  By implementing basic measures to improve efficiency 
and reduce waste, the UK Government was able to save over £11.75 million, of which 
£7 million was due to a saving in energy costs alone (GreenerComputing, 2009).     
CHAPTER 2.  THE BUSINESS CASE FOR GREEN IT 
21 
 
Fujitsu further quantifies green IT cost savings by claiming that green IT practices 
can cut the energy bill of an operation by 20%, on average (Niccolai, 2010).  Given the 
opportunity for cost saving, it is no surprise that green IT projects are primarily driven 
by cost reduction.  A study conducted by Forrester research on a sample of 600 IT 
practitioners found that cost reductions with regard to energy and other IT expenses 
ranked as the top drivers for Green IT adoption (Mines, 2010).  A study conducted by 
Gartner (2008b)  yielded similar results.   
In addition to cost savings, green IT practices can add green value to products and 
services.  This could allow for differentiation from competitors’ offerings.  This issue 
will be discussed in the following section. 
 
2.3.3  Green Value as a Differentiator 
Adopting green IT practices can be used as part of a differentiation strategy in several 
ways.  Firstly, green IT practices can be implemented as part of a wider companywide 
green strategy to reduce its environmental footprint – with the aim of enhancing the 
green credentials of the organisation.  Such a comprehensive green strategy could lend 
green credibility to the organisation and add green value to the products and services 
they offer.  
In addition, IT product and service providers have the opportunity to adopt green IT 
practices to add green value directly to the products and services they offer.  However, 
adding green value to product or service offerings does not necessarily guarantee 
differentiation from competitors.  With many organisations jumping on the green 
bandwagon and with greenwashing becoming commonplace, going green for the sake 
of going green is not a differentiating factor in many instances.  In fact, as Walker 
(2008a) points out, focusing on green value at the expense of customer value can even 
alienate core customers. 
However, organisations can differentiate their offerings by aligning green value with 
customer value (Lurie, 2009).  Not many customers are willing to pay extra for green 
value alone (Lurie, 2009).  The products and services of IT companies can stand out 
from those of their competitors by offering goods which address customer needs, but do 
so in an environmentally friendly way, thereby adding customer value in addition to 
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green value (Lurie, 2009; Reinhardt, 2007, pp. 44−47).  By aligning customer and green 
value, organisations can target new markets and expand their current market share 
through superior product and service offerings.  Since differentiation was the last topic 
to be addressed, the chapter will conclude with the following section. 
 
2.4  Conclusion 
This chapter has presented the business rationale for adopting green IT practices.  It was 
argued that the emergence of a green economy presents several risks to IT departments: 
regulatory risk, supply-chain risk, product and technology risk, litigation risk, 
reputation risk and physical risk.  The chapter has suggested that the adoption of green 
IT practices could help to mitigate these risks. 
Furthermore, it has been shown that green IT operations could yield a competitive 
advantage by addressing risks better than competitors do.  In addition, green IT can 
yield a competitive advantage by reducing costs and differentiating product offerings by 
aligning customer value with green value.  As a result, this chapter argues that green IT 
is an issue which organisations cannot afford to ignore. 
The following chapter will present the research methodology followed in this study. 
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Chapter 3 
 
Research Methodology 
 
Collis and Hussey (2003, p. 50) define methodology as, “the overall approach to the 
research process”.  Within the context of formal research, defining an appropriate 
research methodology is extremely important.  Research methodology encompasses the 
planning and structuring of the overall approach to the research process in accordance 
with the nature of the research question and the objectives (Jonker & Pennink, 2010, p. 
21).  Furthermore, following a clearly documented methodology adds credibility to the 
study (Ng, 2004, p. 153). 
This chapter will define the research methodology used to achieve the primary 
objective of the study.  The first section provides an overview of the content analysis 
process which forms the core of the research design.  Thereafter, the chapter discusses 
the research paradigm under which this study falls.  After the research paradigm has 
been established, the chapter goes on to describe the process for selecting the sample of 
texts on which the content analysis will be performed.   
In addition, the resulting list of texts is presented.  This will form the sample for the 
study.  Thereafter, the measuring instrument used for this study is discussed before the 
chapter concludes.  
 
3.1  Content Analysis Overview 
Krippendorff (2004, p. 18) defines content analysis as:  
“…a research technique for making replicable and valid inferences from texts (or 
other meaningful matter) to the contexts of their use”.   
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Content analysis is defined as a “research technique”, since it involves specialised 
and specific procedures (Krippendorff, 2004, p. 18).  Such procedures involve 
compressing volumes of text into fewer content categories – by means of explicit 
coding rules (Wati & Koo, 2010).  Furthermore, this research technique makes 
inferences from a body of texts to the context of their use, by either analysing an entire 
population of texts or a carefully selected sample from that population.  The selection of 
a sample calls for a detailed sampling design, as discussed in section 3.3. 
Krippendorff’s definition emphasises the need for reliable and valid results.  
Consequently, a content analysis design typically ensures the reliability and validity of 
the study though a variety of measures, as will be discussed in section 3.4.  In addition, 
the inferences drawn from a body of texts during a content analysis serve to answer a 
research question concerning a context of texts (Krippendorff, 2004, p. 82).  The 
content analysis research technique described in this section is visually illustrated below 
in Figure 3.1.   
Context as Conceived by Content 
Analysis
      Answer 
          to 
    Research
     Question
Content 
Analysis
Texts
Inferences
 
Figure 3.1:  The content analysis research technique (Krippendorff, 2004, p. 82) 
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A content analysis follows a specific structured process – to help ensure the 
reliability and validity of the study.  Krippendorff (2004, p. 83) defines six steps within 
a content analysis, as listed below: 
 Unitizing 
 Sampling 
 Coding 
 Reducing 
 Inferring 
 Narrating 
 
These six steps occur within the Content Analysis block represented in Figure 3.1.  
The first step, unitizing, is a systematic approach for distinguishing texts which are 
applicable to the content analysis (Krippendorff, 2004, p. 83).  Following the unitizing 
step, the process of sampling can then take place.  
Sampling refers to drawing a manageable set of texts from the population when it is 
unrealistic to perform a content analysis on the entire population of texts (Krippendorff, 
2004, p. 84).  The sampling design should ensure that the sample is representative of the 
population, and that a content analysis on the sample would ideally achieve the same 
results, as with the entire population (Krippendorff, 2004, p. 84). 
Once a sample has been drawn from the population, the coding process can begin.  
Coding refers to the process of transforming texts from the sample into analysable units 
(Krippendorff, 2004, p. 84).  This is achieved by tagging concepts within each of the 
texts in the sample.   
Coding can be performed in one of two ways: emerging coding or a priori coding 
(Stemler, 2001).  Emerging coding follows a grounded-theory approach, where the 
codes emerge during a preliminary examination of the data (Odena, 2007; Stemler, 
2001).  As a result, the codes are defined without being influenced by any preconceived 
ideas; and this is done through a process of inductive reasoning (Odena, 2007).  On the 
contrary, a priori coding utilises predefined codes and categories which are based on 
theory (Stemler, 2001).  For the purposes of this study, emerging coding will be utilised 
in order to follow a grounded-theory approach. 
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Once the coding process has been completed, the resulting data must be reduced in 
order for it to be presented efficiently.  This process can include measures such as 
presenting the frequency of codes within a table, or presenting the data by utilising a 
statistical technique (Krippendorff, 2004, p. 84).  Once the reducing process is 
complete, the overall stage of data making is likewise complete.  Data making 
encompasses the first four steps of the content analysis process, and may be illustrated, 
as in Figure 3.2 below within a diagram of the entire content analysis process. 
 
Data Making
                        
        
Answers to
Research
 question
Unitizing Coding ReducingSampling
Designing
Inferring     Narrating 
Traditions of the
Discipline
Texts
Unitizing 
Scheme
Sampling
 Plan
Coding
 Instructions
Statistical or 
Other Simplifying
Functions
Analytical
 Construct
Theories about and 
Experiences with 
Context 
 
Figure 3.2:  Components of a content analysis (Krippendorff, 2004, p. 86) 
 
Once the four data-making steps have been completed, the researcher must make 
sense of the content by means of inferring.  Krippendorff (2004, p. 85) states that the 
inferring stage “…bridges the gap between descriptive amounts of text and what they 
mean, refer to, entail, provoke or cause”.  However, these inferences must be presented 
in a meaningful way. 
The narrating step involves the process of writing up the results of the content 
analysis in a meaningful way – which others can then understand (Krippendorff, 2004, 
p. 85).  The narrating step will address how the inferences drawn from data can provide 
answers to the research question.   
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Even though the steps are described as if they are in a linear flow, it is possible to 
revisit previous steps and for some iteration to be involved, as illustrated in Figure 3.2.  
As the process moves forward step by step, the theories and experiences with the 
context can be altered.  This, in turn, influences the research design, as indicated by the 
Designing block in Figure 3.2.  Furthermore, the execution of the steps in Figure 3.2 
will vary – depending on the research paradigm chosen for the study.   
The following section defines the two research paradigms, and describes within 
which of the two paradigms this study falls. 
 
3.2  The Research Paradigm 
Research is positioned within one of two paradigms, namely the positivistic or the 
phenomenological.  The positivistic and phenomenological paradigms are often referred 
to as quantitative and qualitative respectively (Collis & Hussey, 2003, p. 47) 
Quantitative methodology stipulates that social observations should be treated the 
same as scientists would treat physical phenomena (Johnson & Onwuegbuzie, 2004).  
With quantitative research, the researcher is separate from the entities which are being 
observed (Johnson & Onwuegbuzie, 2004).  Quantitative research typically utilises 
large samples, and it is concerned with measuring results and empirically testing 
hypotheses (Collis & Hussey, 2003, p. 50) 
On the other hand, qualitative research is concerned with meaning, rather than 
measurement (Collis & Hussey, 2003, p. 53).  As a result, qualitative research is often 
descriptive in nature, and is not concerned with collecting data in a numerical form.  
Qualitative methodology stipulates that it is impossible to have an objective view, since 
the subjects being researched cannot remain unaffected by the research process (Collis 
& Hussey, 2003, p. 53; Johnson & Onwuegbuzie, 2004).  Additionally, qualitative 
research usually deals with small samples.  Such small samples can often be 
information-rich and provide a good basis for in-depth interpretation and analysis 
(Coyne, 1997). 
The content analysis will provide quantitative data on the frequency and occurrence 
of coded themes within the sample.  However, the research project will follow a 
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qualitative approach.  The analysis of the data will involve interpreting the results in a 
qualitative manner – in order to define a model for green IT strategy.  Furthermore, the 
data will be collected from a small, information-rich sample, such as is typical within a 
qualitative approach.  The following section will discuss the sample from which the 
data will be collected. 
 
3.3  Sampling Design 
The content analysis on green IT was conducted from secondary sources in the 
literature.  The population of texts on green IT is significant.  A Google search on the 
phrase “Green IT” yields close to 3 million search results¹, while an identical Google 
Scholar search yields over 28 000 results¹.  Because of the large population of texts 
available, a manageable sample needs to be drawn from the entire population of texts on 
green IT, in order to conduct the detailed content analysis.   
Even though much information exists on green IT, the number of reputable sources is 
limited (Molla, 2008).  Academic journals have been slow to accept papers on green IT.  
Databases, such as EBSCOhost, Emerald and ScienceDirect, yield few results when 
searching for “Green Information Technology” and other synonymous phrases.  A 
comprehensive search was conducted early in 2010, and has been continually updated 
during the course of the study.  The latest search update occurred on 15 November 
2010.  The searches yielded few results, as shown in Table 3.1 on the following page.  
All searches were performed on article abstracts and were limited to peer-reviewed 
journals only. 
 
 
 
 
 
  
¹Search results last updated 15 November 2010 
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Table 3.1:  Search results for academic databases 
Search phrase 
Database 
EBSCOhost Emerald ScienceDirect 
“Green Information Technology” * 7 0 1 
“Green ICT” 3 0 0 
“Green computing” 10 0 0 
“Sustainable Information Technology” ** 3 0 1 
“Sustainable ICT” 3 1 1 
“Sustainable Computing” 1 0 0 
*  Search engine was unable to search for “Green IT” as an exact phrase since “IT” is treated as a stop word  
**  Search engine was unable to search for “Sustainable IT” as an exact phrase since  “IT” is treated as a stop word  
 
 
 
However, green IT is a suitable and critical topic for information systems research, as 
a study conducted by Elliot (2007) revealed.  Fortunately, green IT publications are 
becoming more frequent.  The Harvard Business Review has recently published case 
studies on green IT in organisations (Allen, 2009; Bose & Chandrasekhar, 2009), and 
the IEEE’s IT Professional magazine is planning an issue dedicated to green IT to be 
published early in 2011 (IEEE Computer Society, 2010). 
Contrary to the relatively low number of published academic texts on green IT, 
industry texts on the subject are plentiful, as environmental issues are currently at the 
top of the agenda for many businesses.  However, as with most industry sources it is 
imperative to separate marketing hype from objective material.  Based on the make-up 
of the population of texts, it is evident that selecting a sample from the literature is a 
challenging undertaking.  According to Krippendorff (2004, p. 113), the sample should 
be carefully selected, in order to eliminate any bias which could skew the findings of the 
research.  In order to eliminate potential bias in sample selection, an appropriate 
sampling plan needs to be used. 
To select the sample a multistage sampling process was followed.  Since the 
application of this research is to be of a practical nature, it is essential that a healthy 
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balance of industry and academic sources be selected for the content analysis.  
Furthermore, industry sources should not be over-represented within the sample simply 
because of their large representation within the population of texts.   
In order to ensure representation across all areas of the population of texts, the 
population was divided into several categories: Journal articles, Conference 
proceedings, Case studies, Whitepapers, Industry research, Industry publications and 
Policy statements.  Each of these categories is classified under either Academic sources 
or Industry sources, as represented in Figure 3.3 below. 
 
Academic sources Industry sources
Journal articles
Case studies
Conference 
proceedings
Whitepapers
Industry 
research
Industry 
publications
Policy 
statements
 
Figure 3.3:  Structure of the literature on Green IT 
 
Within each of these categories, representative texts were selected by means of 
relevance sampling.  Relevance sampling selects texts based on their sources, situations, 
time periods, genres and inter-textualities (Krippendorff, 2004, p. 118).  Because the 
texts in the population are unequally informative, it is consequently important to choose 
texts within each category which would be the most informative and contribute best 
towards the research objectives.  To select relevant texts, the reputation of the author, 
the reputation of the source or publication and the topic relevance to the research 
objectives all need to be considered. 
With regard to academic publications, another technique known as snowball 
sampling was utilised (Krippendorff, 2004, pp. 117−118).  When applied to texts, 
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snowball sampling can be used to discover texts by means of a citation network.  
Because of the limited number of quality academic sources available, snowball 
sampling was used to find academic texts which were relevant and most often cited.    
For the purpose of this study, a sample was selected based on the sampling design 
described in this section.  The selected sample is listed below in Table 3.2.  It shows the 
category of each selected text – in addition to the justification of each selection. 
 
Table 3.2: The sample 
1 
Source 
Murugesan, S. (2008, January/February). Harnessing Green IT: 
Principles and Practices. IEEE IT Professional Magazine, 24−33 
Category Academic: Journal articles 
Justification 
Murugesan has published several articles on green IT and can be 
considered as one of the leading academics in the field of green IT.  
Furthermore, this article was published in the well-respected IT 
Professional magazine from the IEEE Computer Society.  Finally, 
the focus of the article is on adopting a holistic approach for green IT 
implementation, which makes it especially relevant to the research 
objectives. 
 
2 
Source 
Gabriel, C. (2008). Why it’s Not Naive to be Green. Business 
Information Review, 25 (4), 230–237. 
Category Academic: Journal articles 
Justification 
Gabriel offered a unique perspective on green IT, by stating that 
green IT does not exist, since IT operations will always have an 
undesirable environmental impact.  This article was chosen because 
of its unique perspective and because of its focus on information 
management, which is an issue largely ignored by other sources. 
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3 
Source 
Molla, A. (2008). GITAM: A Model for the Adoption of Green IT. 
19th Australasian Conference on Information Systems, (pp. 658–
668). Christchurch. 
Category Academic: Conference proceedings 
Justification 
Molla has presented several papers on the topic of green IT.  This 
selected paper presents a model for green IT adoption and addresses 
many of the forces which influence green IT strategy.  Because of its 
relevance to the research objectives, this selection was an obvious 
choice. 
 
4 
Source 
Bose, I., & Chandrasekhar, R. (2009, November 24). Green IT 
Matters at Wipro Ltd. Retrieved August 3, 2010, from The Harvard 
Business Review: http://hbr.org/ 
Category Academic: Case study 
Justification 
This case study was selected since it was published by the Harvard 
Business Review.  In addition, it proved to be a very comprehensive 
case study which could contribute significantly to answering the 
research question. 
 
5 
Source 
Stuenkel, M. (2009). Green IT Best Practices at the University of 
Michigan. EDUCAUSE Quarterly (EQ), 32 (3). 
Category Academic: Case study 
Justification 
The case study centred on user-awareness and involving all 
stakeholders when adopting green IT practices.  Furthermore, the 
University of Michigan has been very successful with re-use and 
recycling initiatives, which often yield limited success when 
implemented in practice.  However, the main reason this case study 
was selected was because of its focus on the human aspect of green 
IT adoption. 
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6 
Source 
Dimension Data. (2009). IT for Green: Green IT Overview Brochure. 
Retrieved from Dimension Data: http://www.dimensiondata.com/ 
Category Industry: Whitepaper 
Justification 
Dimension Data is one of South Africa’s largest IT service providers 
and a leader in green IT implementations in South Africa.  This 
whitepaper provided insight into green IT services which are 
available on the IT services market. 
 
7 
Source 
Mingay, S. (2007, December 7). Green IT: The New Industry Shock 
Wave. Retrieved March 5, 2010, from Gartner: 
http://www.gartner.com 
Category Industry: Industry  research 
Justification 
Gartner is a leader in ICT industry research.  This document 
addressed wide range of issues which were all relevant to the 
research objectives. 
 
8 
Source 
Furber, P. (2008, February). Guidelines Now, Law in the Future: 
Green IT - CIO Roundtable. Brainstorm Magazine, 7 (6). 
Category Industry:  Industry publication 
Justification 
Brainstorm magazine is a well-known industry publication in South 
Africa.  The article provided insight into green IT strategy in South 
Africa and was specifically chosen because of its focus on 
government regulation. 
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9 
Source 
HP. (2008, June). HP’s Climate Strategy. Retrieved August 9, 2010, 
from HP Global Citizenship: 
http://www.hp.com/hpinfo/globalcitizenship 
Category Industry: Policy statements 
Justification 
HP is a leading vendor and manufacturer of IT hardware.  This text 
was selected since it provided insight on which measures hardware 
vendors are putting in place to green their own operations, as well as 
their products. 
 
10 
Source 
Microsoft. (2009). Microsoft on the Topic: Environmental 
Sustainability. Retrieved August 24, 2010, from Microsoft: 
http://download.microsoft.com 
Category Industry: Policy statements 
Justification 
Microsoft is one of the leading IT companies in the world with a 
broad technology base.  Microsoft’s core focus is software and the 
text provides insight on environmental sustainability from the 
perspective of a leading software provider. 
 
11 
Source 
Australian Computer Society. (2007). Australian Computer Society 
Statement on Green ICT. Retrieved July 28, 2010, from Australian 
Computer Society: http://www.acs.org.au 
Category Industry: Policy statements 
Justification 
This document is published by the Australian Computer Society.  It 
presents research which was conducted on the impact of Australian 
IT operations on the environment.  Furthermore, the policy statement 
outlines green IT practices which organisations can implement.   
 
The following section will address how the study ensures reliability and validity. 
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3.4  Reliability and Validity 
The reliability and validity of a study are both critical aspects of the research design.  
Reliability of a study refers to the reproducibility of the results – should the study be 
conducted again (Collis & Hussey, 2003, p. 186).  However, a reliable study is of little 
value if the results are not valid.  Validity refers to whether the results of the study are a 
true reflection of reality (Collis & Hussey, 2003, p. 186).  In addition, validity also 
refers to the degree in which the study answers the research question correctly and 
accurately (Stemler, 2001).  It is possible that a research design could be very reliable, 
with a study being able to yield the same results consistently, but that the results 
themselves are flawed, and consequently invalid.   
Within qualitative research, validity takes priority over reliability, since arguments 
concerning the content are considered to be more important than methodical issues 
(Kohlbacher, 2005).  Furthermore, the phenomenological paradigm and qualitative 
research lend themselves to results of high validity, but tend to be less reliable (Collis & 
Hussey, 2003, p. 55).  Since this study will follow a qualitative methodology, the 
emphasis will be on the validity of the results. 
The research design ensures the validity of the study by means of several measures.  
The most important measure is the sampling design.  According to Stemler (2001), 
validity within a content analysis can be achieved by the use of multiple sources.  The 
sampling design ensures that the sample consists of several categories of texts, ensuring 
a representation of texts from multiple sources.  The resulting balance between 
academic and industry sources enhances the validity of the study.  In essence, the 
sampling design represents a triangulation of academic and industry sources in the 
literature. 
For the results of a content analysis to be valid, the coding process should yield 
categories which are mutually exclusive and exhaustive (Stemler, 2001).  For this study, 
the categorisation process was conducted by two researchers.  Utilising a researcher 
during the categorisation process – who was not involved in the coding process – helped 
to eliminate any biased views on the meanings of the codes and categories.  This 
process acts as a form of semantic validation, and helps to establish semantic validity. 
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In addition to measures which enhance validity, the research design ensures 
reliability in several ways.  Firstly, the use of MAXQDA to assist the content analysis 
process increases the reliability of the analysis, since it reduces the possibility of human 
error when calculating frequency and occurrence of codes.  In addition, the content- 
analysis process lends itself to the reliability of the results.  It allows for a systematic 
and structured methodology for analysing the literature.  Utilising such a structured-
content analysis approach within the research design enhances the reproducibility of the 
results. 
When utilising a content analysis as part of the research design, the reliability of the 
content analysis data can be measured through inter-code agreement between the two 
different coders.  This process involves two or more researchers analysing the same 
sample and then measuring the how these independent analyses correlate.  Calculating 
this inter-code agreement is typically established by means of calculating Cohen's kappa 
value to determine agreement between coders (Krippendorff, 2004, pp. 246−249).   
However, the circumstances under which the research is conducted did not allow for 
the sample to be coded by two separate coders.  Testing inter-code agreement is 
suggested for future research, in order to statistically measure the reliability of the 
findings.    
The following section will discuss the measuring instrument utilised for this study. 
 
3.5  The Measuring Instrument 
The content analysis was performed by coding the sample within the MAXQDA 
software package.  MAXQDA was used to measure the occurrence and frequency of the 
codes which were tagged within the sample.  Furthermore, the code matrix browser 
within MAXQDA was used to enhance the understanding of the relationship between 
codes and the texts making up the sample. 
Ultimately, it is the researcher which acts as the measuring instrument – as is 
common in qualitative research (Patton, 2002, p. 14).  The measurements resulting from 
the queries performed in MAXQDA do not answer the research question.  The primary 
research objective is achieved by interpreting the measurements resulting from the 
computer-assisted analysis in a qualitative manner.  Since the measuring instrument was 
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the last aspect of the methodology to be addressed, the chapter will conclude with the 
following section. 
 
3.6  Conclusion 
This chapter has provided a detailed description of the research methodology followed 
in this study.  A qualitative approach is utilised – with the focus of the research design 
being the content analysis of a sample drawn from the population of green IT literature.  
This chapter has described the steps and components of the content-analysis research 
technique, which is used for this study.  In addition, the chapter has presented the 
sampling design and provided the details of each of the texts that form part of the 
sample.  The sampling design was carefully considered, in order to ensure that the 
sample has been selected to faithfully represent the categories present within the 
literature. 
Furthermore, the chapter has described how the research design enhances the 
reliability and validity of the study.  However for this study, the emphasis falls on 
validity, because of the qualitative approach which has been used.  Validity is 
established by means of the sampling design and triangulation of academic and industry 
sources. 
Finally, this chapter has described the measuring instruments used to measure the 
data stemming from the content analysis.  The MAXQDA software package has been 
used to measure the frequency and occurrences of codes within the sample.  However, 
the researcher ultimately acts as the measuring instrument since the data are interpreted 
in a qualitative manner – in order to answer the research question.  
The following chapter will discuss the coding and reducing stages of the content 
analysis conducted during this research study. 
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Chapter 4  
 
Coding and Reducing 
 
Chapter 3 defined the methodology applied to answer the research question posed by 
this study.  In addition, chapter 3 discussed the sampling design which essentially 
constitutes the first two steps of the content analysis process:  unitizing and sampling.  
Chapter 4 continues the discussion on how the content-analysis process was followed – 
by describing the implementation of the third and fourth phases: coding and reducing. 
The discussion of the coding phase addresses how the sample was coded; and it 
presents the top thirty ranked codes.  Thereafter, the chapter discusses how the reducing 
process was followed; and additionally, it presents the list of resulting categories.  
Finally, each of the 28 categories will be discussed, before the chapter concludes.   
The first section in Chapter 4 discusses the coding phase of the content analysis 
process. 
 
4.1  Coding 
Coding is the third step in the content-analysis process, and it refers to the process of 
transforming texts from the sample into analysable units (Krippendorff, 2004, p. 84).  
This is accomplished by tagging concepts within each of the documents in the sample.  
The coding step within the content-analysis process was conducted by utilising the 
MAXQDA software package.   
The documents from the sample were loaded into the MAXQDA software package.  
The coding was conducted by manually highlighting sentences and paragraphs, while 
CHAPTER 4. CODING AND REDUCING 
39 
 
applying codes to the highlighted areas in the document.  The process of highlighting 
texts and applying codes is referred to as tagging, and it produces a list of tags. 
The documents were coded by means of emerging coding.  When emerging coding is 
utilised, the codes are defined as they are encountered in the sample.  This allows for the 
researcher to follow a grounded approach to the content analysis, as there is no list of 
predefined codes which could potentially skew the objectivity of the study (Odena, 
2007; Stemler, 2001). 
The first documents coded yielded many codes – because of the emerging process 
that was followed.  However, as more documents were coded, fewer new codes 
emerged, as the list of codes started to become saturated.  When the last few documents 
had been coded very few new codes emerged.  The declining number of emerging codes 
was a sign that the sample had captured most of the core concepts. 
The initial coding of the sample yielded 831 codes.  These codes were tagged 2767 
times within the sample of 11 documents.  The codes varied in scope – from general to 
very specific.  The specific concepts were tagged under specific codes, even though the 
encountered concepts would be able to fit under a general code.  For example, a 
document within the sample might refer to energy efficiency as a general green IT 
concept.  A code was created for this high-level concept, and all general references to 
energy efficiency would then be tagged with the same code, when encountered again in 
the sample.   
However, if a reference to data-centre energy efficiency were encountered in the 
sample, it would be coded as a specific code (i.e. data-centre energy efficiency).  As a 
result, the initial coding resulted in a list of codes that overlapped in many instances.  
The overlap required the codes to be reduced by means of categorisation.  This will be 
addressed later in this chapter. 
Even though 831 codes were defined within the sample, more than 50% of the total 
tags were applied to the top 89 most tagged codes.  This may be attributed to a high 
number of detailed and specific codes.  These were each tagged fewer times than the 
codes that were more general in nature.  This concentrated tag distribution is clearly 
illustrated in Figure 4.1 on the following page.   
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Figure 4.1: Tag distribution 
 
Table 4.1 on the following pages lists the 30 most-tagged codes within the sample.  
The two highest-tagged codes are Energy efficiency and Energy saving.  These were 
tagged 53 and 48 times, respectively.  The top 30 tagged codes were coded a cumulative 
806 times, which represents 29% of the 2767 total tags.  This data point is shown on the 
graph in Figure 4.1 to illustrate the high code density amongst the top-ranked codes.   
The following section discusses the reducing process and how the 831 codes were 
reduced to 28 categories. 
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Table 4.1: Top 30 tagged codes 
Ranking Code label Number of tags Cumulative tags 
1 Energy efficiency  53 53 
2 Energy saving  48 101 
3 Climate change  47 148 
4 IT as a green enabler  42 190 
5 IT best practice  41 231 
6 Recycling  36 267 
7 E-waste  32 299 
8 CO2 reduction  32 331 
9 Virtualization  32 363 
10 Environmental sustainability  29 392 
11 Disposal of IT equipment  29 421 
12 Greenhouse gas emissions  28 449 
13 Efficiency  26 475 
14 Procurement  26 501 
15 Power management  26 527 
16 Carbon footprint  25 552 
17 Desktop computers  24 576 
18 Cost saving  21 597 
19 Climate savers computing initiative  20 617 
20 Green design  20 637 
21 Opportunities  19 656 
22 Services  19 675 
23 Green economy  17 692 
24 Environmental impact of IT  17 709 
25 Carbon dioxide  17 726 
26 Material efficiency  17 743 
27 PC Power management software  17 760 
28 Green IT strategy  16 776 
29 Regulation driving green IT  15 791 
30 Data-centre power consumption  15 806 
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4.2  Reducing 
Reducing is the fourth step in the overall content analysis process.  It follows on the 
coding phase by reducing the codes into categories; which are easier to interpret.  
During the coding phase, 831 codes emerged.  The list of codes provides an overview of 
the concepts addressed within the sample.  However, the sheer number of codes is still 
overwhelming when attempting to interpret the content.  As a result, the amount of 
information must be reduced – by means of categorisation – before it can be interpreted 
accurately.   
The categorisation of the codes was conducted by two researchers.  The use of two 
researchers enhanced the validity of the categories, since it reduced any bias with regard 
to the categorisation of the codes.  The categorisation was conducted during lengthy 
meetings, where the categories were debated between the two researchers – until there 
was consensus on where each of the codes should be categorised.   
The categorisation of 831 codes can be overwhelming and time consuming, but a 
process of elimination was used to ease the reduction of the 831 codes into 28 
categories.  Firstly, the codes were scanned for obvious themes.  During the initial scan, 
several categories emerged.  As each category was identified and its codes appropriately 
grouped, it reduced the remaining number of uncategorised codes, making it easier to 
identify the additional categories.   
The primary objective of this study is to define a model for the formulation and 
execution of green IT strategy.  Therefore, when the list of codes was scanned for 
possible categories, the primary objective of the study was used to guide the 
identification of categories.  As a result, the defined categories were either directly or 
indirectly linked to green IT strategy formulation and the execution thereof.   
It should be noted that the categories are not intended to be orthogonal.  In many 
instances, codes were encountered which could have been grouped within more than 
one category.  In such a situation, the research team made a judgement on which 
category would provide the best fit.  In the end, the categorisation process yielded 28 
categories.  These categories are listed in Table 4.2 on the following page, along with 
the number of codes and cumulative number of tags for each category. 
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Table 4.2:  List of categories ¹ 
Category label Number of codes  Number of tags 
1 Ethical conduct 82 341 
2 Environmental sustainability risks 34 107 
3 Pressure from government 34 104 
4 Pressure from society 15 32 
5 Corporate influence 13 9 
6 Financial realities 16 32 
7 Bottom-line benefits 36 195 
8 IT system performance 12 13 
9 Practicality 4 4 
10 IT lifecycle management 31 142 
11 Procurement 21 86 
12 Suppliers 5 6 
13 Transparency 7 32 
14 
Monitoring and measuring the environmental 
impact 
 
36 103 
15 Operations 59 192 
16 People 45 105 
17 Corporate culture 6 9 
18 Organisational structure 8 23 
19 Supporting infrastructure 2 3 
20 Green design  154 530 
21 Standards 12 47 
22 Knowledge 23 59 
23 Corporate governance 2 3 
24 Offset IT impact 7 20 
25 IT as a green enabler 29 106 
26 Organisational reality 29 46 
27 Market forces 17 49 
28 Leadership 7 13 
    
The categories listed in table 4.2 above will each be discussed individually in the 
following subsections.  
¹Excludes uncategorised codes that were too general or did not affect green IT strategy 
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4.2.1  Ethical Conduct 
The first category which emerged was ethical conduct.  Within the sample, Murugesan 
(2008, p. 24) states that we are “...ethically and socially required to green our IT 
products, applications, services, and practices”.  The ethical conduct category 
incorporates all the codes related to the environmental impact of IT operations – as well 
as the resulting responsibility of organisations to conduct their IT operations in a more 
sustainable manner.  Since the sample deals with green IT issues, it is no surprise that 
there was considerable mention of environmental issues related to IT.    
At first, it seemed as though environmental sustainability would be a suitable 
category to group these codes under.  However, on closer inspection of the codes, a 
clear distinction emerged between the ethical issues and the risks associated with 
environmental sustainability.  Environmentally related ethical considerations and risks 
have different influences on green IT strategy formulation and execution; and therefore, 
warrant the creation of two separate categories.  Environmental sustainability risks 
forms a separate category – which will be addressed later in this chapter.  However, at 
the core of the ethical conduct category are environmental sustainability issues related 
to the environmental impact of IT operations. 
Many of the environmental sustainability codes refer directly or indirectly to IT’s 
contribution to climate change.  Within the sample, Mingay (2007) states that IT 
contributes around 2% of the overall worldwide carbon emissions, while the Australian 
Computer Society (2007) found that Australian ICT operations contribute 1.52% of 
Australia’s national carbon emissions.  As a result, the need for reducing the CO2 output 
resulting from IT operations (CO2 reduction) was tagged 32 times.  This is the highest 
tagged code in the category along with e-waste.  
In addition to contributing to global warming, IT also produces large amounts of e-
waste, as 6 of the 11 sample documents pointed out.  E-waste, which is not disposed of 
in an environmentally friendly manner, can release hazardous materials into the 
environment.  And these can have an adverse affect on human health.  Within the 
sample Murugesan (2008) provides much detail on how the production and disposal of 
IT equipment can lead to harmful pollution and toxic materials being released into the 
environment. 
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In response to fulfilling the responsibility towards sustainability, the sample 
mentions attaining a zero carbon footprint and becoming carbon neutral, with these 
codes being tagged once and seven times respectively.  Becoming carbon neutral is 
purely voluntary; and the research team believes that such action should be driven by 
ethical conviction, even though many organisations may pursue a zero carbon footprint 
for commercial reasons – such as green marketing and other reasons.   
In addition to the environmental impact of IT operations and the resulting ethical 
responsibility to minimise the impact thereof, the coding phase also yielded additional 
codes related to environmental sustainability risks.  These codes were categorised under 
environmental sustainability risks.  This will be discussed in the following section. 
 
4.2.2  Environmental Sustainability Risks 
The environmental sustainability risks category contains codes where the sample 
referred to the impact of climate change and environmental concerns related to IT.  In 
the sample, nine out of the 11 documents referred directly or indirectly to environmental 
sustainability risks.  Climate change was tagged 47 times under this category, with the 
sample referring three times to Climate change impact on the IT industry.  
The sample referred to environmental risks and impact in a very general sense, 
without providing many specifics.  However, two main themes did emerge within this 
category.  Firstly, the physical effects of climate change were tagged under codes such 
as weather change and rise in sea level.  As mentioned in section 2.2.6 in Chapter 2, 
these physical risks will influence issues, such as the location of data-centres and the 
cost of disaster recovery plans.  As a result, the physical risks associated with climate 
change are long-term issues.  These issues could have an impact on the formulation of 
green IT strategy. 
In addition to physical risks, the theme of utility security emerged within the 
category of codes.  Utility security refers to the risks associated with access to utilities 
such as electricity and water.  Data-centres in particular are at risk to an energy deficit 
or unreliable supply of electricity.  In total, the codes related to utility security were 
tagged 23 times collectively. 
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Utility security has been at the forefront of South African IT companies’ concern 
with the recent electricity deficit the country has been experiencing.  Within the sample, 
Furber (2008) mentions how green IT is mainly driven by the national energy deficit.  
Even though the electricity deficit situation in South Africa is not attributed to 
environmental-sustainability issues, the sample pointed out that in the future, 
organisations will have to operate in an environment – with limited energy resources to 
power their IT operations.  This is a direct result of environmental sustainability issues. 
In addition to environmental-sustainability risks, the sample revealed risk stemming 
from government regulations.  However, these risks were grouped under pressure from 
government.  This will be discussed in the following section. 
 
4.2.3  Pressure from Government 
This category contains codes that are associated with measures implemented by 
governments to pressurise and/or force organisations to adopt green IT practices.  Codes 
such as regulations, regulatory compliance, environmental legislation and regulations 
driving green IT dominate this category with a collective number of 40 tags.  The most 
tagged example of environmental regulation is the Restriction of Hazardous Substances 
Directive (RoHS) of the EU.  This was tagged six times.  However, RoHS only affects 
manufacturers of IT equipment, as it restricts the use of certain hazardous materials in 
the manufacturing process of electronics. 
Even though much of current government regulation is voluntary, the sample 
revealed that such voluntary regulation may, in the future, become mandatory.  Further 
examples of how governments can pressurise or force green IT adoption are by means 
of carbon tax and overall enterprise emissions limits.  However, these codes were only 
tagged five times collectively. 
In addition to governments pushing organisations to go green with their IT 
operations, government regulation can contribute to the impact of IT operations.  Within 
the sample, Molla (2008) revealed how organisations store large amounts of data, 
specifically to comply with the law, as regulations driving storage was tagged twice.  
Storing such vast amounts of otherwise-unneeded data requires maintaining a large 
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storage capacity – which, in turn, requires electricity to run and cooling to maintain an 
optimal operating temperature. 
In addition to government pressure for organisations to adopt green IT practices, 
codes related to pressure from society emerged.  This will be discussed in the following 
section. 
 
4.2.4  Pressure from Society 
In addition to government pressure for organisations to adopt green IT practices, codes 
related to pressure from society emerged.  Murugesan (2008, p. 24)  states that we are 
“...socially required to green our IT products’ applications, services, and practices”.  
The sample referred to environmental groups putting pressure on the IT industry to 
lessen its environmental impact, with specific codes referencing the WWF and 
Greenpeace.  
In addition, Molla (2008) observes that the media are increasingly scrutinising the 
environmental footprint of organisations.  Because of the increased publicity 
surrounding environmental issues such as climate change, codes such as green 
awareness and climate change awareness were tagged within the sample and grouped 
under this category.   
However, the pressure from society is not only felt externally.  Society’s 
environmental concerns can be felt within the organisation.  Mingay (2007) refers to 
employee sensitivity to climate change.  Furthermore, Molla (2008) and the Australian 
Computer Society (2007)  refer to green practices forming part of an Employee Value 
Proposition (EVP), with EVP being tagged twice in the sample.  Organisations that 
ignore employee sensitivity to environmental concerns could face losing key staff 
members – resulting thereby in a decrease in competitive advantage.  In addition to 
employee sensitivity to environmental issues, there are other issues, from within the 
organisation that can influence green IT strategy.  These will be discussed in the 
following section. 
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4.2.5  Corporate Influence 
Corporate influence refers to the forces from within the organisation, which could have 
an impact on green IT strategy.  For example, when top IT management decide on their 
green IT strategy, the overall environmental strategy of the organisation influences the 
extent of the green IT strategy.  Within the sample, enterprise green strategy was 
tagged 11 times, along with green IT driven by overall enterprise green strategy, which 
was tagged three times. 
Furthermore, the coding revealed that if the organisation is under pressure to meet 
emission targets, IT departments, in turn, will also feel the pressure to contribute to 
overall emissions reduction, with Environmental targets being tagged 19 times under 
this category.   
Commitment from certain stakeholders within the organisation will also influence 
green IT strategy.  The codes revealed that commitment from the CEO and top 
management are critical for any green initiative, with commitment from CEO being 
tagged twice.  Additionally, if the organisation is not committed to environmental 
sustainability, green IT budgets will suffer.  However, such financial constraints formed 
a separate category.  This will be described in the following section. 
 
4.2.6  Financial Realities 
While the overall environmental strategy of an organisation will influence green IT 
strategy, green IT implementations are also driven by the extent of green IT budget 
available.  Green IT budget, IT budget, funding beyond green IT budget and lack of 
green IT budget were tagged nine times collectively.  The lack of a budget for adopting 
green IT practices may severely hamper the extent of green IT adoption, and would 
consequently, influence the overall green IT strategy.  The lack of green IT budget can 
be the consequence of a lack of corporate commitment to sustainability, but it may also 
be because of external factors, such as economic disruption.  
The cost of implementing green IT practices can also be a financial reality, which 
could hamper green IT adoption.  The coding revealed that financial realities, such as 
the cost of recycling and the cost of disposal could stand in the way of adopting certain 
green IT practices.   
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On the other hand, certain financial realities can push green IT adoption.  Energy 
cost rising was tagged 10 times within the sample.  The effect of power cost increases 
could clearly be witnessed in South African data-centres.  With the cost of electricity 
nearly doubling from 2008 to 2010, the monthly electricity bill of a large data-centre in 
South Africa can currently exceed R3.5 million per month (Tarrant, 2010).  
The implementation of green IT practices and technologies within the data-centre 
would reduce electricity consumption and help to lessen the impact of the increasing 
cost of electricity.  As a result, certain financial realities push green IT adoption because 
of the bottom-line benefits green IT systems can offer. 
 
4.2.7  Bottom-line Benefits 
By examining the list of codes from the sample, we may argue that energy efficiency 
and energy saving are at the core of green IT, since these are the two highest tagged 
codes.  Energy efficiency and energy saving result in a direct power cost saving.  Cost 
saving was tagged 21 times within the sample.  An illustration of the potential cost 
saving from green IT practices is highlighted by an example from the University of 
Michigan.   
Within the sample, Stuenkel (2009) refers to an instance where the University of 
Michigan saved $100 000 per year in power costs by implementing green design and 
green IT practices in their data-centre.  Furthermore, organisations can take advantage 
of tax incentives and rebate schemes on green technology.  These would yield further 
cost savings. 
The efficiency of green IT systems does not only manifest in power saving, but also 
in space saving – which was tagged three times in the sample.  Technologies, such as 
virtualisation, allow multiple-operating systems to run simultaneously on a single 
server, thereby reducing the physical size requirement for a data-centre.  The cost of 
data-centre space is significant in Europe, where space saving is a larger motivation for 
green IT than the potential energy cost saving (Furber, 2008). 
Furthermore, cost savings can be incurred by IT substituting activities, which are 
expensive and have an adverse effect on the environment.  For example, the use of 
video-conferencing systems allows for collaboration across physical distances without 
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the need for expensive travel arrangements and the resulting carbon footprint.  Travel 
cost saving was tagged twice in the sample.  However, the related code labelled as 
travel substitution is grouped under the IT as a green enabler category.  This will be 
discussed later in this chapter. 
Cost saving is not the only means by which green IT can contribute to the financial 
bottom-line.  Green revenue, green value and business opportunities are concepts that 
are tagged under this category.  These indicate opportunities for revenue by targeting 
green customers and taking advantage of the shift to a green economy.  
Finally, carbon-emission reduction stemming from the implementation of green IT 
practices can earn revenue from the sale of surplus carbon credits on the carbon market.  
With a carbon cap and trade scheme, organisations are set a voluntary or mandatory 
limit to the amount of carbon they may release into the atmosphere (Dowdey, 2007).  If 
an organisation pollutes less than its cap, they can trade their remaining cap as carbon 
credits on the carbon market.  Consequently, organisations who exceed their cap can 
buy carbon credits on the carbon market – to make up for their excessive pollution 
(Dowdey, 2007).   
Consequently, green IT practices can reduce carbon emissions, which in turn, can 
result in a surplus of carbon credits.  These surplus carbon credits can be sold on the 
carbon market, as indicated by the selling carbon credits code.  However, the carbon 
trading system has many flaws.  These will be discussed later in section 4.2.24. 
In addition to contributing to the bottom-line, green IT systems can also yield 
improved system performance.  This will be described in the following section. 
 
4.2.8  IT System Performance 
Most of the documents within the sample focused on the bottom-line benefits of green 
IT systems, as discussed in the previous section.  However, one of the marginal benefits 
of green IT systems is improved system performance.  This benefit of green IT systems 
is often underemphasised.  To illustrate this point, codes from the bottom-line benefits 
category was tagged in 10 of the 11 sample documents, whereas codes from the IT 
system performance category were only tagged in 5 of the 11 sample documents. 
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The efficiency of green IT systems implies that these systems are less complicated 
and more streamlined.  As a result, efficient systems become cheaper and easier to 
implement and maintain.  This phenomenon is highlighted in the sample with codes 
such as maintenance reduction, remove complexity, performance, faster to deploy and 
scalability grouped within this category.  Therefore, the performance reference in this 
category extends beyond throughput, which is the aspect that normally comes to mind 
when talking about IT system performance.  
The added performance from increased efficiency is certainly a motivation for the 
adoption of green IT practices; and this will hence influence an organisation’s green IT 
strategy formulation.  Unfortunately, not all green IT solutions are practical to 
implement.  This problem will be discussed in the next section.  
 
4.2.9  Practicality 
Even though green IT presents an opportunity for bottom-line benefits and increased 
performance, not all green IT practices and technologies are practical or feasible.  For 
example, liquid cooling complexity is a code grouped under this category.  Liquid 
cooling is a very effective measure to reduce cooling power requirements within the 
data-centre.  However, this technology is complex and not always practical to 
implement.  Therefore, the practicality of certain green IT measures would have to be 
assessed before formulating and implementing any green IT strategy. 
Furthermore, some practices – which sound good in theory – are often hard to 
achieve in reality.  Within this category, the sample pointed to limited success with re-
use and limited success with recycling as examples of practicality.  However, recycling 
and re-use practices are the keys to any comprehensive green IT strategy, even though 
many organisations have had limited success with these practices.  Recycling and re-use 
fall under the IT lifecycle management category.  This will be discussed in the following 
section. 
 
 
CHAPTER 4. CODING AND REDUCING 
52 
 
4.2.10  IT Lifecycle Management 
The sample contained several references to recycling, re-use and disposal of IT 
equipment.  These codes prompted the formulation of the IT lifecycle management 
category.  The IT lifecycle management category grouped all the codes related to 
extending the lifespan of IT hardware – in addition to proper retirement of the hardware 
at the end of its life. 
The sample advocated the re-use and refurbishment of old IT equipment.  Murugesan 
(2008, p. 30) states very clearly that the notion of “out with the old” results in 
contributing to the problem of e-waste.  Many of the codes within the category refer to 
extending the life of old equipment – with codes such as re-use and refurbish computers 
being tagged 12 and 6 times respectively.  However, if some of these old systems are 
highly inefficient, it might make sense to replace them with newer equipment, which is 
more power efficient as highlighted by the retire old systems code. 
Furthermore, the sample suggests that organisations donate equipment, which they 
have no more use for or sell surplus IT equipment to employees.  As a result, even 
though the organisation might not have any use for the old equipment, the life of the 
equipment may still be extended, by passing on the hardware to others who can still use 
it. 
Finally, the sample pointed out that the success of internal recycling programmes can 
be increased by offering free recycling for employees and providing recycling collection 
points, with both these codes being tagged under this category.  Unfortunately, even 
though the life of IT equipment can be extended, such equipment will become 
completely obsolete at some stage and will then need to be replaced.  When procuring 
new equipment, certain factors should be considered.  This issue will be discussed in the 
following section. 
 
4.2.11  Procurement 
It is often said that organisations are only as green as their supply chain (Walker, 
2008b).  Codes related to the procurement of equipment and services within the IT 
supply chain are all grouped under the procurement category.  Greening the supply 
chain and green credentials of suppliers are the most tagged code under this category 
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with 14 and 6 tags, respectively.  Furthermore, carbon accounting down the supply 
chain was tagged 5 times.  These codes highlight the need to carefully select suppliers 
who themselves operate in an environmentally sustainable manner.  With greenwashing 
being commonplace, it is important to verify green claims of suppliers.  This was tagged 
twice in the sample. 
In addition to choosing suppliers based on their green credentials, it is also critical to 
select hardware that offers great power efficiency, is highly upgradable, which is 
recyclable and which does not contain any harmful materials that could cause 
environmental harm during disposal.  Standards, such as Energy star and Epeat can 
guide organisations in making decisions based on these criteria.  These were tagged 14 
times each.  However, standards forms its own category.  This will be discussed later in 
this chapter.   
The following section discusses the suppliers category, which is closely related to 
procurement. 
 
4.2.12  Suppliers 
Suppliers is a category, which at first seems logical to group under procurement.  
However, procurement is a practice over which organisations have some level of 
control.  Normally, an organisation can choose what to buy and who to buy it from.  
What distinguishes suppliers from procurement is how suppliers affect an 
organisation’s green IT strategy.  This category was prompted by the tagging of vendors 
driving green IT.  
With green IT becoming the norm, vendors and suppliers push green products and 
service.  Therefore, even though an organisation may not have an explicit green IT 
procurement policy in place, vendors could still provide them with green products and 
services – which have recently become their standard offering.  Conversely, a green IT 
strategy may be limited by the products and services that the suppliers are able to 
provide.  Therefore, suppliers are a force – which can either have a positive, or a 
negative impact on determining the extent of green IT implementation.  
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4.2.13  Transparency 
Transparency emerged as a code within the original list of codes.  However, it was 
broad enough in scope to serve as a category.  Codes such as carbon-disclosure project, 
green credentials and reporting form the core of the codes grouped under this category.   
In order to implement a comprehensive green IT strategy, it is essential for an 
organisation to measure, monitor and disclose its own environmental footprint.  Being 
transparent about one’s environmental footprint puts pressure on the organisation to be 
serious about its environmental initiatives, and to minimise the possibility of 
greenwashing – since the real effect of environmental initiatives will be available for 
public scrutiny. 
Furthermore, just as it is important to consider the green credentials of one’s 
suppliers, it is equally important to realise that one’s own customers may want to verify 
your green credentials when acquiring products and services from you as their supplier.  
Transparency of the organisation’s environmental footprint enables one’s customers to 
make this judgement when procuring products and services.  The sample referred to the 
growing importance of green credentials – with this code being tagged four times.   
Transparency is only possible if the environmental impact is measured and 
monitored.  This will be discussed in the following section.  
 
4.2.14  Monitoring and Measuring the Environmental Impact 
The monitoring and measuring environmental impact category emerged because of 
frequent reference in the sample to measuring the environmental impact, in order to 
gauge the effectiveness of green practices.  It is often said that one cannot manage what 
one cannot measure.  When implementing green IT systems, much of the reduction in 
the environmental impact is intangible, unless measured.   
Codes such as real-time monitoring and reporting, green metrics, audit and measure 
environmental impact capture the essence of this category.  Unless one can measure the 
environmental impact of current IT operations and the effect of green IT practices 
designed to minimise the current impact, one cannot make any effective management 
decisions with regard to gauging the effectiveness of one’s green IT implementation. 
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Monitoring and measuring are not only useful when gauging the effectiveness of green 
IT practices, but they are also the core to the practice of being transparent about 
environmental impact, as was discussed in the previous section.  The following section 
will address how day-to-day IT operations ought to be conducted in an environmentally 
friendly manner. 
 
4.2.15  Operations 
The formulation of the operations category was triggered by the green-use code, which 
was tagged nine times within the sample.  The operations category grouped all the 
codes that referred to how IT systems may be operated in an environmentally friendly 
way.  The most tagged code in this category is power management, which was tagged 
26 times.   
Most current IT equipment offer varying levels of power-management features.  
However, these features are often not enabled by default, and the use of such power- 
management features is essentially an operational issue.  In addition to the power 
management code, many specific codes related to power management were also tagged, 
such as PC sleep, PC hibernation, PC stand-by and switch off PC when not in use.  
Such power management features may be enforced by means of a group policy on the 
central domain controller, as highlighted by the enforce power management through 
group policy code. 
In addition to power management, printing issues were also grouped under this 
category.  Tags such as double-sided printing, recycled paper and print optimisation 
refer to ways in which the organisation can save substantial amounts of paper.  By 
implementing such measures, the Department for Work and Pensions within the UK 
government is able to save 200 million sheets of paper per year (GreenerComputing, 
2009). 
Furthermore, information lifecycle management was a concept that was grouped 
under this category, with information lifecycle being tagged five times.  Gabriel (2008) 
refers to the common practice of storing vast amounts of unneeded data because of the 
misconception that storage is free and virtually limitless.  Storage of unneeded data was 
tagged three times within the sample. 
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However, to provide access to stored data requires constant power and cooling.  By 
reducing the amount of unneeded data, organisations would be able to save on 
hardware, power costs, cooling costs, space requirements and maintenance.  These 
savings go hand-in-hand with minimising the environmental impact of the data-centre.  
Finally, the category contains codes related to energy sourcing.  The use of 
renewable energy sources was the most tagged code in this category, with 14 tags.  
Wind power and solar power are two codes that offer specific examples of renewable 
energy sources.  However, the sample fails to recognise that the use of such renewable 
sources is not always practical or economically viable, and tends to be implemented on 
a small scale, as a public relations exercise in many instances.   
The following section will discuss how people play an important part in the adoption 
of green IT practices. 
 
4.2.16  People 
The human aspect in adopting green IT practices within organisations is critical to its 
long-term success.  Green IT represents a different mindset, and will require people to 
change the way they work, as indicated by the user behavioural changes code, which 
was tagged seven times under this category.  
With any fundamental change, resistance to change is an obstacle that needs to be 
overcome, and is represented in this category by the green IT acceptance code.  
Furthermore, the people category contained many categories related to user education 
and user encouragement to go green.  Such efforts should focus on changing individual 
computing practices.   
Furthermore, it is critical that the green IT strategy and visions be shared with the 
employees who maintain and use these IT systems.  Employees may be informed and 
educated by means of environmental web portals, wikis and blogs – which will all help 
to create internal green awareness and best practice awareness.   
Many companies, such as HP (2008), encourage their employees to take an employee 
green pledge.  However, the effectiveness of such a pledge may be questioned, since 
many employees may feel obligated to take the pledge without having any genuine 
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personal commitment to making environmentally friendly changes in the way they live 
and work. 
In addition, larger organisations should consider appointing an environmental 
sustainability officer.  It is critical that the organisation’s sustainability officer be 
involved with the formation and execution of green IT strategy – to ensure that there is 
no disconnection between the overall enterprise sustainability initiatives and the green 
IT strategy.   
The effectiveness of the people practices described in this section will be greatly 
affected by the corporate culture within the organisation.  Some of the practices 
discussed in this section may even attempt to change the culture with regard to the way 
users perceive green IT.  The corporate culture category will be discussed in the 
following section. 
 
4.2.17  Corporate Culture 
The corporate culture category grouped selective codes that referred to the culture 
within the organisation and how this culture could potentially affect the adoption of 
green IT.  The sample suggested that corporate culture plays an important part in 
supporting the implementation of green IT practices.  For example, Molla (2008) 
referred to how green IT adoption is influenced by the presence of a corporate green 
community within these organisations.   
Furthermore, if the culture within an organisation is very resistant to change, it could 
potentially act as an obstacle to green IT adoption, with resistance to change being 
tagged once in the sample.  In addition, user acceptance may be influenced by certain 
inconveniences related to green IT, such as shutting down a PC when not in use and 
having to wait for it to start up again.  Whether these inconveniences affect green IT 
adoption is dependent on the attitudes of the users.  This is essentially a function of the 
culture within an organisation. 
When corporate influence was discussed earlier, reference was made to how the 
enterprise green strategy can affect the formulation and execution of green IT strategy.  
If the culture within the organisation is excessively “green”, it may even lead to green 
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fatigue – where users are less enthusiastic about green initiatives because environmental 
issues are being pushed to such an extent, that the concept may well become hackneyed.   
In addition to corporate culture, a category related to organisational structure 
emerged.  This will be discussed in the following section. 
 
4.2.18  Organisational Structure 
Organisational structure is perhaps not something that comes to mind when thinking 
about green IT.  However, codes emerged from the sample, which referred to how 
organisational structure can contribute to greener IT systems.  The most tagged code 
under this category was data-centre consolidation, which was tagged nine times.  
Consolidating data-centres allows for the more efficient use of space, as well as the 
more efficient use of data-centre cooling.  As a result, a decision on whether to adopt a 
centralised or decentralised structure will especially effect organisations with large data-
centres.   
The sample made further mention of consolidation, which emerged via codes such as 
consolidating real estate and branch/remote office consolidation.  Similar principles 
apply as with data-centre consolidation.  When facilities are consolidated, they tend to 
operate more efficiently than a collection of smaller entities. 
 
4.2.19  Supporting Infrastructure 
The sample made little reference to supporting infrastructure.  However, it is logical that 
the extent of necessary supporting non-IT infrastructure would influence green IT 
strategy.  As a result, the supporting infrastructure category was formed.  However, 
only two codes are grouped under this category: capital assets and environmental 
management system.  This is an indication that the issue of supporting infrastructure is 
being largely ignored by the sample.   
Green design is the next category that will be discussed. 
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4.2.20  Green Design 
Green design was a code with 20 tags, which emerged during the initial coding 
exercise.  However, upon closer inspection of the list of codes, it became evident that 
green design was broad enough to be defined as a category. 
Two main themes emerged when all the appropriate codes were grouped under this 
category.  The first theme to be identified was codes related to the design of IT 
infrastructure.  These were tagged 404 times collectively.  The design of IT 
infrastructure revolved around three separate focus areas, namely, data-centre, desktop 
computers and communication.  The most tagged code related to data-centre design is 
virtualization, which was tagged 32 times.   
The sample yielded many data-centre design codes which represent design choices 
and practices.  Furthermore, many codes related to data-centre cooling were grouped 
under these categories, such as data-centre cooling efficiency, data-centre in-row 
cooling, reduced data-centre cooling requirements. 
Desktop design issues focused around practices such as implementing power 
management for PCs, as indicated by the PC power management software code and the 
use of thin-clients.  The use of thin-clients and virtual desktops is one of the most 
effective green design technologies related to desktop computing.  Virtual desktop 
technology allows separate instances of operating systems to run on a single server.   
Users access the virtual desktop by means of a thin-client, which is essentially a 
computer with the minimum features required to connect to the remote server hosting 
the virtual operating system.  A study conducted by the University of Michigan 
indicated that the use of thin-clients results in power savings, as well as equipment cost 
savings (Stuenkel, 2009).  The study revealed that savings of 6% to 50% are possible 
depending on the model of the thin-client. 
Infrastructural design issues related to communication was not frequently tagged 
within the sample.  Since the research questions revolved around Information 
Technology (IT) and not Information and Communication Technology (ICT), the 
sampling design excluded text specifically related to communication-service providers.  
As a result, the sample only addressed issues related to internal communication that 
would typically be classified within the boundaries of IT.   
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The sample focused its communication design issues around unified communication 
and soft phones.  Furthermore, the sample pointed out that not all voice-over IP (VoIP) 
technologies should be considered as environmentally friendly.  It was highlighted that 
stand-alone IP phones can consume up to seven times more electricity than standard 
analogue phones (Australian Computer Society, 2007).  
Secondly, in addition to infrastructure design, the design of an organisation’s 
products and services was also addressed within the sample.  The product and service 
codes were tagged 14 and 21 times, respectively.  Codes, such as design for recycling, 
non-toxic materials and product efficiency capture the essence of green-product design.  
Standards, such as Epeat and Energy star can guide manufactures to design and 
manufacture green IT hardware.  This will be discussed in the following section.  
 
4.2.21  Standards 
The sample contained several references to standards, which prompted the creation of 
this category.  Epeat ratings and energy star standard were the two most tagged codes 
under this category, at 14 tags each.  Standards, such as Epeat and Energy Star, serve as 
a guide for manufactures of IT equipment to design and produce greener products.  
Furthermore, these standards serve as a guide for IT departments when purchasing new 
hardware.  Specific Energy Star or Epeat ratings can form part of an organisation’s 
procurement policy.   
In addition, only one of the eleven documents within the sample referred to the ISO 
14001 standard for environmental management systems.  This could point to a 
disconnection between overall enterprise green strategy and green IT strategy.  Green IT 
initiatives should ideally be aligned with the organisation’s environmental management 
system.  In addition to standards, knowledge can also guide green IT strategy.  This will 
be discussed in the following section. 
 
4.2.22  Knowledge  
The effective formulation and execution of green IT strategy can be greatly enhanced by 
knowledge gained through collaboration with stakeholders.  This practice of knowledge 
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sharing is captured by codes, such as collaborate with partners and suppliers, as well as 
involving stakeholders, which were tagged four and five times, respectively. 
Furthermore, becoming involved with environmental computing initiatives and 
associations can greatly contribute to the success of green IT implementations.  The 
University of Michigan case study on green IT (Stuenkel, 2009) makes a number of 
references to their association with the Climate Savers’ Computing Initiative, which 
guided many of their green IT practices.  The Climate Savers’ Computing Initiative 
code was tagged 20 times within the sample. 
In addition to Knowledge, corporate governance can guide green IT strategy. 
 
4.2.23  Corporate Governance 
Corporate governance is a code that emerged during the initial coding process.  During 
the categorisation process, it was reclassified as a category.  There are no sub-codes 
within this category, and it was tagged only 3 times.   
The tagged instances of corporate governance mostly refer to legislation surrounding 
corporate governance.  As a result, these tags could easily have been grouped under 
pressure from government.  However, the research team members believe that corporate 
governance can be an important guiding light for the implementation of sustainable 
business practice in general, and would hence guide green IT strategic formulation.  As 
a result, corporate governance was defined as its own category – to illustrate this 
guidance in the final green IT model. 
As an example, the South African King III code of corporate governance puts great 
emphasis on sustainability, and even mentions the need for green IT.  However, it is 
interesting to note that the sample contained no reference to King III, even though the 
sample contained two documents from South African sources.   
 
4.2.24  Offset IT Impact 
Unfortunately, no matter how extensive an organisation’s green IT strategy may be, IT 
operations will always have an impact on the environment – as long as they are powered 
by polluting energy sources.  All the measures put into place to ensure the efficiency of 
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IT systems can only minimise the impact of IT operations.  As a result, Gabriel (2008) 
goes so far to say that green IT does not exist, since “green” IT systems still have an 
adverse impact on the environment.  As a result, the only way to truly operate in a 
sustainable manner is to offset the impact of IT operations by other means. 
The sample refers mainly to offsetting the carbon emissions that are formed as the 
direct result of the high electricity consumption of IT equipment.  Some of the codes 
within this category include carbon trading, buying carbon credits and planting trees.  
However, the practice of carbon trading and offsetting has many flaws that the sample 
fails to recognise.  Many critics argue that carbon trading allows organisations to evade 
their responsibility to adopt environmentally friendly operations – by simply paying for 
their pollution (Forelle, 2008).   
Furthermore, investing in carbon-offset initiatives does not always necessarily have 
the advertised carbon-reduction impact.  Many fraudulent carbon-offset operations 
exist, where advertised offset projects are either overstated or simply non-existent 
(Dowdey, 2007).  This problem stems from the largely unregulated nature of carbon- 
offset initiatives.  Even though the global carbon market is estimated at $144 billion, the 
largest US carbon trading market is set to close at the end of 2010 – as a direct result of 
a lack of commitment from the US government to regulate the industry (Boyle, 2010). 
Even though credible offset initiatives can have a significant positive impact, the 
greatest impact IT systems can have on environmental sustainability is enabling other 
functions of the organisation to go green.  This issue will be discussed in the following 
section.   
 
4.2.25  IT as a Green Enabler 
All the categories mentioned up until this point have dealt with green IT practices that 
minimise the environmental impact related to IT operations.  However, the greatest 
contribution IT can make is to enable or support other functions of the organisation to 
operate in a more environmentally friendly manner.  This is what prompted the 
formation of the IT as a green-enabler category. 
The most popular way in which IT can facilitate environmental sustainability is 
through travel substitution, which was tagged 12 times in the sample.  Travel 
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substitution is often an implemented option that is accomplished by means of video 
conferencing.  This was tagged six times.  Allowing employees to use collaboration 
software to have online meetings saves money and reduces the carbon emissions 
associated with travel.  Video conferencing is not strictly speaking designed to be a 
green technology, but it certainly has a green side effect, which many organisations tend 
to highlight in their IT environmental reports, since it is an easy green IT claim to make.  
One of the more effective ways in which IT can facilitate other departments in 
reducing their environmental impact is through paper-saving technologies and practices.  
Codes, such as e-billing, e-forms and digital document management all refer to ways in 
which the use of paper may be considerably reduced throughout the organisation.   
IT can also facilitate the continual improvement of an organisation’s environmental 
footprint by providing platforms for eco-management.  Furthermore, IT can also be 
used to create green awareness throughout the organisation, as indicated by the using of 
IT to create a green awareness code.  In addition, many of the measuring and 
monitoring codes, discussed in section 4.2.14, can also be linked to this category.  By 
facilitating the measuring and monitoring of other departments’ environmental 
footprint, IT can enable these departments to implement their green strategy more 
effectively.    
The following section will discuss how organisational realities can affect green IT 
strategies. 
 
4.2.26  Organisational Reality 
The formation of the organisational reality category was prompted by the green IT 
strategy driven by the type-of-sector code.  This code indicated that the nature of a green 
IT strategy is likely to be influenced by the specific sector, industry or situation in 
which the organisation finds itself.  For example, Molla (2008) states that utility 
companies are likely to be early adopters of green IT – because of their direct 
involvement in environmental policy.  
Furthermore, rapid data-centre growth is an example of an organisational reality for 
companies that maintain large data-centres.  The green IT strategy will be a priority for 
organisations with large IT assets also refers to such an organisational reality.  
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Organisational realities have an obvious, yet crucial influence on the formulation and 
implementation of green IT strategy.  In addition to organisational realities, market 
forces also have a critical influence on green IT adoption.  This will be discussed next. 
 
4.2.27  Market Forces  
The code labelled market mechanism driving green prompted the definition of this 
category.  Furthermore, codes such as green economy, green customers and green 
marketing capture the essence of this category.   
The emergence of a green economy implies a shift in market forces.  Codes, such as 
branding (green), brand values (green), image creation and green marketing emphasise 
how important green credentials have become in the marketplace.  Two documents 
within the sample (Furber, 2008; Molla, 2008) even argue that green credentials will 
become a licence to trade.  Organisations that ignore these market forces do so at their 
own peril, and expose themselves to several risks – as was discussed in section 2.2.   
Organisations can improve their green credentials by having environmentally 
friendly IT practices in place.  Furthermore, IT vendors and service providers should 
align themselves with the market, by ensuring the green design of their products and 
services – as was addressed in section 4.2.20.   
Leadership is the final category to emerge.  This will be discussed next. 
 
4.2.28  Leadership 
Leadership is the final category to be defined, and is perhaps one of the most critical 
when it comes to green IT strategy formulation and execution.  Surprisingly, only five 
of the 11 sample documents were tagged with codes that fell into this category.  The 
lack of emphasis regarding leadership is further illustrated by the fact that the 
leadership category only contains seven codes.  These were tagged 13 times 
collectively.  Codes, such as executive leadership, green leadership and convincing the 
organisation to go green capture the essence of this category.   
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Without vision and leadership from top management, the formulation and 
implementation of any green IT strategy will suffer as a result.  With leadership being 
the last category to be discussed, the chapter will conclude with the following section. 
 
4.3  Conclusion 
This chapter has discussed how the sample was transformed into 831 codes through the 
process of coding.  The coding process was facilitated through the use of the MAXQDA 
software package.  The research design called for the use of emerging coding to define 
codes – as they were encountered within the sample.  The use of emerging coding 
ensured that a grounded approach was followed; and this enhanced the objectivity of the 
study.  Chapter 4 presented the top 30 codes that resulted from the coding process. 
Even though the codes serve as analysable units, the sheer number of codes made it 
nearly impossible to interpret the contents to define a model for green IT strategy.  The 
chapter addressed how the reducing phase followed the coding phase, by reducing the 
831 codes to 28 categories, thereby allowing for easier interpretation of the content.  
Two researchers conducted this process of categorisation – in order to ensure the 
semantic validity of the categories.   
Each of the resulting 28 categories was discussed and constituted the major portion 
of the content presented in this chapter.  The next chapter will use the 28 categories that 
emerged from Chapter 4 to construct the model for green IT strategy.  
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Chapter 5  
 
Model Construction 
 
The previous chapter discussed how the coding and reducing phases were implemented 
for the content analysis of the green IT sample.  Chapter 5 continues the discussion on 
the content analysis process by addressing the final two phases, namely inferring and 
narrating.  During the inferring phase a model for green IT strategy is constructed by 
interpreting data stemming from the reducing phase of the content-analysis process.   
The chapter starts by defining a foundation on which the model can be constructed.  
Thereafter, the chapter describes how the model components were inferred from the 
categories by defining five forces which influence green IT strategy, as well as grouping 
several practices which implement green IT strategy.  Once the model components have 
been defined, the chapter presents the model – during the narrating phase – by 
discussing each component, along with the relationship between them.  Once the final 
model for green IT strategy has been presented, the chapter concludes. 
Chapter 5 starts by defining a foundation on which the model can be constructed. 
 
5.1  Model Foundation 
The research question posed by the study asks what organisations should consider when 
formulating and implementing a green IT strategy.  Unfortunately, the list of 28 
categories on its own does not answer the research question.  The primary objective of 
the study is to define a model for green IT strategy to answer the research question.  As 
a result, the 28 categories that emerged during the reducing phase must be interpreted so 
that a model for green IT strategy may be inferred from the categories.  
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In order for the model to answer the research question, it is critical to base the 
foundation of the model construction on the research question and the objectives.  By 
examining the research question and the objectives, we should be able to formulate 
building blocks for the model.  As a result, the list of categories was divided into two 
main themes that relate to the research question.  
The first theme was identified as forces on green IT strategy.  All the categories that 
correspond to this theme influence or determine the scope and nature of an 
organisation’s green IT strategy.  These forces on green IT strategy formation are listed 
below in Table 5.1.  
 
Table 5.1: Forces on green IT strategy formulation 
1 Ethical conduct 
2 Bottom-line benefits 
3 IT system performance 
4 Pressure from government 
5 Pressure from society 
6 Market forces 
7 Environmental sustainability risks 
8 Suppliers 
9 Corporate influence 
10 Practicality 
11 Financial realities 
12 Industry/market reality 
13 Corporate culture 
14 Supporting infrastructure 
15 Organisational structure 
16 Standards 
17 Corporate governance 
18 Knowledge 
19 Leadership 
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In addition, another theme was identified related to the implementation of green IT 
strategy.  This theme was labelled as practices.  All the categories that facilitate the 
implementation of green IT strategy are listed in Table 5.2 below. 
 
Table 5.2:  Green IT practices 
1 Offset IT impact 
2 IT as a green enabler 
3 Transparency 
4 Monitor and measure the environmental impact 
5 Green design 
6 IT lifecycle management 
7 Procurement 
8 Operations 
9 People 
 
In addition to the two themes that were identified, green IT strategy is a concept 
which is core to the research question, and would serve as the third building block for 
the model.  As a result, green IT strategy is placed at the centre of the diagram shown in 
Figure 5.1 on the following page, since it is the focus of the research question.  Figure 
5.1 illustrates the foundation used for the construction of the model for green IT 
strategy. 
The forces listed in Table 5.1 affect the scope and nature of an organisation’s green 
IT strategy and are represented in Figure 5.1 by the Forces block.  The arrow 
connecting the Forces and Green IT strategy blocks indicates the influence the forces 
listed in Table 5.1 have on the nature and scope of an organisation’s green IT strategy.   
Once a green IT strategy has been formulated, it is then implemented via a series of 
practices.  These are listed in Table 5.2.  This relationship is represented in Figure 5.1 
by the arrow connecting the Green IT strategy and Practices block. 
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Forces Green IT strategy Practices
 
Figure 5.1:  Model foundation 
  
The relationship between the components serves as a foundation for further 
developing these high-level components into a detailed model for green IT strategy 
formulation and implementation.  In order to transform the relationships in Figure 5.1 
into a fully developed model, the Forces and Practices components must be expanded 
further.  Consequently, the followings section will expand the Forces component. 
 
5.2  Forces  
By examining the list of categories in Table 5.1, it became clear that the forces 
component could be expanded by identifying specific individual forces that influence 
green IT strategy.  In order to identify these specific forces, the author looked at the list 
of uncategorised codes.  During the categorisation process, several codes were not 
grouped in any categories since they were too general in nature.  These general codes 
held clues to the definition of specific forces within the green IT model.   
As a result, five distinct forces emerged from analysing the categories in Table 5.1.  
The first force on green IT strategy formulation is defined as drivers.  This will now be 
discussed. 
 
5.2.1  Drivers 
By scanning the list of uncategorised codes, the green IT- pull code stood out.  Within 
the sample, Molla (2008) refers to green IT adoption being “pulled” by ethical and 
economic considerations.  The green IT- pull code refers to internal motivation to adopt 
green IT practices within the organisation.  By examining the list of categories, we find 
that the ethical and economic considerations Molla refers to are synonymous with the 
ethical conduct and bottom-line benefits categories.   
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Ethical conduct could stem from internal or external pressures, instead of internal 
motivation.  However, if an organisation is forced to be ethical one could argue that 
such ethical conduct is not sincere.  Therefore, ethical conduct is listed as a driver, 
because ethics should be driven by the desire to do the right thing.  In this context, this 
is the minimising of the organisation’s impact on the environment. 
However, cost reduction is the greatest motivation for green IT adoption, as a study 
conducted by Forrester research has revealed (Mines, 2010).  Cost reduction is one of 
the bottom-line benefits Green IT systems can exhibit.  However, organisations can also 
be motivated by the opportunities for revenue that exist by targeting green customers 
and taking advantage of the shift to a green economy.  
Furthermore, the list of categories presented another motivation for adopting green 
IT, namely IT-system performance.  The inherent efficiencies and reduction in 
complexity related to green IT could improve IT system performance and present a 
strong motivation for adopting green IT practices.   
Ethical conduct, bottom-line benefits and IT-system performance all refer to an 
internal motivation for adopting green IT practices.  These three categories can be 
described as drivers, since they “drive” green IT adoption.  Furthermore, the word 
driver has a motivational connotation, which captures the essence of this force.  The 
drivers component of the model may be seen in Figure 5.2 below. 
 
Drivers
  Ethical conduct
  Bottom-line
  System performance
 
Figure 5.2:  The Drivers model component 
 
There is a clear distinction between reasons organisations want to adopt green IT and 
why they are forced or pressurised to adopt green IT.  The following section will 
discuss pressures as a force on green IT-strategy formulation. 
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5.2.2  Pressures 
In addition to green IT pull, the uncategorised code labelled as green IT push provided 
the basis for another force on green IT strategy formulation.  The green IT push code 
refers to forces which pressurise or force green IT adoption.  As a result, pressures was 
chosen as an appropriate label for this force. 
Five categories may be classified as pressures.  Some of the categories were simple 
to identify, since some to the category labels contained the word “pressure”.  Firstly, the 
pressure from government category was listed under this force.  In many countries, 
government forces or pressurises organisations to adopt green operating practices.  This 
is usually done by means of environmental legislation, regulations and carbon taxes.   
However, not all government measures are forced upon organisations.  Some of the 
measures are voluntary.  For example, organisations can choose to neglect decreasing 
their carbon emissions – and simply pay the resulting carbon tax.  Some may consider 
the carbon tax to be a driver or a motivation to adopt green IT because of the financial 
implications.  However, it is modelled as a pressure because the motivation is 
artificially created by an external entity – as a means of pushing environmentally 
friendly practices. 
In addition to government pressure, pressure from society is also classified under this 
model component.  As green awareness in society continues to grow, organisations will 
face increasing pressure from society to minimise the environmental impact of all 
functions of their business.  This, in turn, will affect the scope of an organisation’s 
green IT strategy. 
Market forces is closely related to pressure from society and forms the third 
pressure.  As society becomes more concerned about the environment, so will the 
organisation’s customers.  Customers with environmentally friendly purchasing criteria 
will – in increasing numbers –  probably pressurise organisations to align their operating 
practices, products and services with their demands. 
Furthermore, environmental sustainability risks is a category which will put pressure 
on organisations to rethink their business practices as regards their environmental 
footprint.  Issues, such as utility security, will push organisations to minimise their 
electricity consumption by adopting efficient green IT practices.   
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However, issues such as the physical risk associated with climate change, will result 
in organisations mitigating the risk, without necessarily utilising green IT.  For example, 
organisations may move their data-centres in response to perceived changes in weather 
patterns and the rise in sea level, as a result of climate change.  Hurricane Katrina 
prompted companies, like Continental airlines, to establish back-up data-centres in 
underground bunkers for use during hurricanes (Mitchell, 2009).  Therefore, whether 
environmental sustainability risks will impact green IT strategy in an organisation will 
depend on the nature of the risk and the means whereby it can be mitigated. 
In addition to external pressures, internal pressures can also affect green IT strategy.  
Corporate influence is an example of such an internal pressure.  For example, if an 
organisation is adopting a comprehensive green strategy, it is likely to pressurise or 
enforce green IT adoption within the IT department.   
However, corporate influence only refers to those corporate forces which pressurise 
for green IT adoption.  Certain corporate influences may actually hamper the adoption 
of green IT.  The lack of a green IT budget would be an example of such a constraint.  
Those corporate issues that could hamper green IT adoption are listed under the reality 
component.   
Corporate influence marks the last category to be grouped under this component of 
the model.  Therefore, the pressure component of the green IT model can now be 
summarised in Figure 5.3 below. 
 
Pressures
  Government
  Society
  Market forces
  Environmental sustainability risks
  Corporate 
 
Figure 5.3:  The Pressures model component 
 
Reality is the next force that affects green IT strategy.  It will be discussed in the 
following section.   
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5.2.3  Reality 
Reality is the third force that influences green IT strategy formulation.  Realities need to 
be taken into consideration when formulating green IT strategy.  These realities can 
either help or hinder the adoption of green IT.  Furthermore, IT departments tend to 
have little or no control over such realities.  
Practicality is the first category to be grouped under reality.  Practicality is a reality 
that can often limit the scale of green IT adoption.  For example, an organisation may 
have bold ambitions to implement state-of-the-art green technology, only to discover 
that such technology is not yet practical at such an early stage of the technology’s 
lifecycle.  Furthermore, certain practices, such as recycling and re-use, may be easy to 
implement in theory, but the practicality of implementing such measures may influence 
whether it will be implemented. 
Financial realities forms the second category to be grouped under this component.  
Financial realities can either hinder or encourage green IT adoption.  For example, a 
situation, such as the lack of a green IT budget is a financial issue which can hinder 
green IT adoption.  However, financial realities, such as the ever-increasing cost of 
electricity, will in turn, encourage green IT adoption, especially in organisations with 
large data-centres.  
Suppliers is another example of a reality that could either hinder or encourage green 
IT adoption.  Since green design of IT infrastructure is a crucial measure in lessening 
the environmental impact of IT operations, the availably of green hardware and 
software will significantly influence the potential effectiveness of a design.  On the 
other hand, certain vendors might push green hardware and software as their standard 
product offering.  In consequence, some organisations that have no green IT strategy in 
place could still inadvertently be running green technology in their IT department. 
Finally, the reality of the specific sector, industry or situation in which the 
organisation operates could influence the scope and nature of green IT strategy.  For 
example, the reality within the IT services industry is that providing standard IT 
services in an environmentally friendly manner may not be an “order winner”.  On the 
other hand, power efficiency could be considered an order qualifier for IT hardware 
vendors.  As a result, the organisational realities category is grouped as a reality.   
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The four categories which fall under the reality model component are shown in 
Figure 5.4 below.  Thereafter, status quo will be discussed in the next section. 
 
Reality
  Practicality
  Financial
  Suppliers
  Organisational
 
Figure 5.4:  The Reality model component 
 
5.2.4  Status Quo 
Status quo is a force that refers to the current state within the organisation.  Green IT 
strategy determines the green IT status that the organisation plans to work towards.  On 
the other hand, status quo refers to the current state of the organisation – and this also 
includes the current green IT status.  The current state within the organisation will 
determine the depth of the green IT strategy required to reach its goals.  As a result, the 
status quo within an organisation will affect the nature and scope of its green IT 
strategy.   
However, in addition to influencing green IT strategy, the status quo is also affected 
by green IT strategy implementation.  Green IT practices would typically change or 
maintain the status quo of an organisation, based on its current green IT status.  
The categories that are listed under status quo are corporate culture, supporting 
infrastructure and organisational structure.  Firstly, the corporate culture of an 
organisation could be a deciding factor of the success of a green IT strategy 
implementation.  As a result, corporate culture needs to be taken into consideration 
when formulating green IT strategy.  Certain practices needed to implement the strategy 
might even change certain aspects of the corporate culture – in order to help ensure the 
success of green IT adoption within the organisation. 
Furthermore, the state of the supporting infrastructure within the organisation will 
also affect the specifics of green IT strategy implementation.  For example, the presence 
of an environmental management system would typically result in the integration of 
certain green IT practices within the current environmental management system. 
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Organisational structure is the third category to be grouped under status quo.  
Certain structures within the organisation are better suited for green IT practices.  
Therefore, the current organisational structure may dictate the extent or possibility of 
certain practices.  However, the green IT strategy could also include changes to the 
organisational structure, if executive management supports such an initiative. 
The three categories grouped under status quo are not exhaustive.  Since green IT 
practices set out to change or maintain the status quo, it is logical that current IT 
practices should be listed under this force.  Even though current IT practices was not 
explicitly defined as a category, it was created to address this shortcoming.    
Furthermore, green IT strategy may be hampered by the current IT infrastructure that 
is in place.  For example, certain practices may not be possible within the current IT 
infrastructure, since the infrastructure may need to be in place until the end of its life – 
to ensure a return on the initial investment.  Even though these issues are not explicitly 
coded as a category, the essence of these issues is captured by the green IT readiness 
and green IT context codes; these were tagged six times collectively.   
The two additional categories are listed along with the rest of the status quo 
categories in Figure 5.5 below. 
 
Status quo
  Corporate culture
  Supporting infrastructure
  Organisational structure
  Current IT practices
  Current IT infrastructure
 
Figure 5.5:  The Status quo model component  
 
The following section will address how green IT strategy formulation may be guided 
in order to increase its effectiveness. 
CHAPTER 5.  MODEL CONSTRUCTION 
76 
 
5.2.5  Guidance 
Several categories emerged during the reducing phase, that are associated with positive 
influences, which can guide or steer green IT strategy formulation and implementation.  
Consequently, this force was labelled as guidance. 
The first category that guides green IT strategy and implementation is standards.  
Standards can guide manufacturers to create energy-efficient products manufactured in 
an environmentally friendly way.  These standards also guide organisations when 
procuring IT hardware, since they may be used as benchmarks for environmental 
performance.  Even general environmental management standards, such as ISO 14001 
can guide green IT strategy. 
Furthermore, good corporate governance guidelines can lead organisations to 
address the issue of sustainability.  For example, the King III code on corporate 
governance addresses organisations’ responsibility towards sustainability, and the 
principles behind such corporate governance practices that support the formulation of 
green IT strategy.  As a result, the corporate governance category is listed under 
guidance. 
The third category to fall under guidance is knowledge.  The knowledge gained from 
collaborating with partners, customers, suppliers and environmental associations will 
guide effective green IT strategy formulation and its implementation.  Without 
comprehensive knowledge on green IT technology, design and practices, an 
organisation is likely to be less effective in its endeavour to implement green IT and its 
successful adoption. 
Finally, leadership is the last category to be listed under guidance.  Effective 
leadership is required to convince the organisation to reduce the environmental footprint 
of their IT operations.  Furthermore, effective leadership is required to ensure the green 
IT strategy is successfully implemented, and is not only a strategy that remains on 
paper.  Figure 5.6 on the following page lists the categories that constitute the guidance 
component of the green IT model.  
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Guidance
  Standards
  Corporate governance
  Knowledge
  Leadership
 
Figure 5.6:  The Guidance model component 
 
Guidance marks the final component that can be classified as a force within the 
model.  The following section will address the practices component of the model. 
 
5.3  Practices 
The components of the model defined up to this point are all classified as forces on 
green IT strategy.  These forces influence the formulation of green IT strategy.  
However, a strategy on paper is of little use unless it can be implemented effectively.  
The execution of green IT strategy is made possible by implementing certain practices.  
When the list of practices in Table 5.2 was examined, no distinct sub-components 
could be identified.  However, one of the distinctions that could be noted was that 
certain practices are IT practices, while others are merely business practices.  However, 
even though certain practices are strictly speaking not IT practices, it may nevertheless 
become the responsibility of the IT department to drive these practices.  Therefore, 
making such a distinction within the model did not really prove feasible.  However, 
what this observation illustrates is the fact that green IT adoption extends far beyond the 
mere implementation of green technology. 
The first practice, offset IT-impact, is classified as a practice since it is a measure to 
neutralise the impact of IT operations.  If the goal of the organisation’s green IT strategy 
is to become carbon neutral, such offset practices are essential means to realise such a 
goal. 
Secondly, the practice of leveraging IT as a green enabler is a means whereby IT can 
reduce the environmental footprint of other functions in the organisation.  However, 
whether such practices will form part of any green IT strategy is dependent on the 
alignment of green IT strategy and overall enterprise green strategy.  
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Transparency is a category that is also listed as a practice.  However, transparency 
will not result in any direct reduction in the environmental footprint of the 
organisation’s IT operations.  If part of the green IT strategy is to strengthen the green 
credentials of the organisation, then being transparent about the organisation’s 
environmental footprint is essential.  As a result, transparency is still listed as a 
practice, since it is a means whereby certain aspects of a green IT strategy can be 
realised. 
The transparency practice is facilitated by means of the monitor and measure the 
environmental impact category.  Monitor and measure the environmental impact in also 
classified as a practice, since it enables the transparency practice.  Furthermore, 
monitoring and measuring also influences green IT strategy, since this category 
provides IT management with information related to the environmental impact of 
certain IT functions, as well as the effectiveness of certain green IT practices that have 
already been implemented.  Therefore, even though monitoring and measuring is a 
practice, its influence on green IT strategy refinement should be noted.  This will be 
done in the final model. 
Furthermore, green design is also listed as a practice.  The green design of IT 
infrastructure is one of the core measures organisations can implement to reduce the 
environmental footprint of its IT operations.  However, green design also refers to the 
design of products and services.  For organisations that offer IT products and services, 
green design extends beyond greening their own IT operations.  As a result, an 
organisation with IT as its core business will have a green IT strategy which targets its 
own IT operations, as well as designing environmentally friendly IT products and 
services. 
The sixth category to be listed as a practice is IT lifecycle management.  IT lifecycle 
management is a practice which can be implemented to reach strategic goals for the 
clean disposal of IT equipment, as well as extending the life of old equipment.  As a 
result, IT lifecycle management in a practice which implements selected aspects of a 
green IT strategy. 
Procurement is a practice that is closely related to greening the IT supply chain.  If 
the green IT strategy involves minimising the IT department’s environmental impact 
down the supply chain, then strict procurement practices will be essential.  
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Organisations can green their supply chain by only buying from suppliers who 
themselves have comprehensive green policies in place.  Furthermore, procurement 
practices can ensure that the organisation purchases IT equipment that complies with 
energy efficiency and environmental-friendly manufacturing standards.  Buying 
equipment that offers green features should also form part of the green design of IT 
infrastructure to reach environmental footprint-reduction targets. 
Operations practice refers to the day-to-day use of IT systems and the running of the 
IT department.  For green IT strategy to be effective, it needs to change the way IT 
systems are used, operated and maintained.  Therefore, it is essential to implement 
operating practices that support the implementation of the green IT strategy.  A core 
contributor to the success of operational practices is the use of the organisation’s IT 
systems. 
The final practice to be listed is people.  The installation of green IT infrastructure 
and the formulation of practices do not necessarily ensure the successful 
implementation of a green IT strategy.  It is ultimately up to the people within the 
organisation to ensure that the strategy is successfully implemented.  Appropriate 
people practices enable the employees within the organisation to implement green IT 
strategy on a user level within the organisation.  As a result, effective people practice is 
essential to ensure the successful implementation of green IT strategy.   
People is the final category to be grouped under the practices model component.  As 
a result, the completed practices model component is summarised in Figure 5.7 below. 
 
Practices
  Offset IT impact
  IT as a green enabler
  Transparency
  Monitor and measure
  Green design
  IT lifecycle management
  Procurement
  Operations
  People
 
Figure 5.7:  The Practices model component 
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Since all the components of the model have been defined, the model for green IT 
strategy may now be constructed.  This will be done in the following section. 
 
5.4  Model Construction 
The discussion of forces and practices in sections 5.2 and 5.3 yielded several model 
components.  These are summarised in Figure 5.2 through to Figure 5.7.  These model 
components can be integrated into the model foundation that is illustrated in Figure 5.1.  
The resulting model for green IT strategy is presented in Figure 5.8 below. 
 
Green IT strategy
Drivers
  Ethical conduct
  Bottom-line
  System performance
Practices
  Offset IT impact
  IT as a green enabler
  Transparency
  Monitor and measure
  Green design
  IT lifecycle management
  Procurement
  Operations
  People
Pressures
  Government
  Society
  Market forces
  Environmental sustainability risks
  Corporate 
Guidance
  Standards
  Corporate governance
  Knowledge
  Leadership
Reality
  Practicality
  Financial
  Suppliers
  Organisational
Status quo
  Corporate culture
  Supporting infrastructure
  Organisational structure
  Current IT practices
  Current IT infrastructure
 
Figure 5.8:  A model for green IT strategy 
 
In Figure 5.8, Green IT strategy is placed in the centre of the diagram, since it is the 
focus of the model.  The five components that are classified as forces, namely Drivers, 
Pressures, Guidance, Reality and Status quo all influence the formulation of Green IT 
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strategy.  This influence is indicated by the arrows from each of the five forces that 
point towards the Green IT strategy block. 
Once a green IT strategy has been formulated, it can be implemented by means of 
practices, as indicated by the arrow connecting the Green IT strategy and Practices 
blocks.  Furthermore, a feedback loop exists between Practices and Guidance, as 
represented by the arrow connecting these two components.  As green IT practices are 
implemented, the IT department can assess the effectiveness and practicality of these 
measures.  The experience gained from implementing specific green IT practices acts as 
guidance for the refinement of the organisation’s green IT strategy. 
In addition, a similar feedback loop is shown between the Practices and Status quo 
blocks.  Since status quo refers to the current situation within the organisation, certain 
green IT practices will set out to change this situation within the organisation with the 
aim of greening its IT operations.  As the practices affect the current situation within the 
organisation, they will, in turn, influence the refinement of green IT strategy. 
The feedback loops indicate that green IT strategy formulation and refinement 
constitute a continuous process and a long-term issue.  For comprehensive green IT 
strategies to be most effective there are no quick and simple solutions.  Green IT 
strategy formulation requires holistic thinking since several forces must be considered 
during its formulation.   
Furthermore, the implementation of green IT strategy requires a holistic approach by 
implementing several practices.  The kinds of the practices represented in the model 
indicate how green IT extends beyond the mere implementation of green technologies. 
 
5.5  Conclusion 
This chapter has discussed the construction of the model for green IT strategy that 
formed the primary objective of the study.  The research question guided the 
formulation of a foundation on which the model could be built.  The model foundation 
consisted of three building blocks, namely, Forces, Green IT strategy and Practices.  
The chapter further expanded the Forces building block to define five distinct forces 
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that affect green IT strategy formulation.  The chapter motivated the selection of all the 
categories which fall under the respective forces. 
Furthermore, the chapter has listed the categories that fall under the Practices 
component – and motivated the selection of each category under this component.  
Thereafter, the chapter discussed the relationships between all the model components.  
Subsequently, the completed model for green IT strategy was presented in Figure 5.8.   
Since the model for green IT strategy has been defined in this chapter, the primary 
objective of the study has been realised. 
CHAPTER 6.  CONCLUSION 
83 
 
 
 
 
 
 
Chapter 6 
 
Conclusion 
 
This treatise has developed a model for green IT strategy.  The insights and realisations 
set out in chapter 1 provided the motivation for this study.  In addition, the model was 
defined for the purpose of answering the core-research question, as stated in section 1.2.  
Consequently, this chapter will discuss to what extent the model for green IT strategy 
has answered the core-research question.   
For the purpose of defining a model for green IT strategy, several sub-objectives 
needed to be realised.  Thus, the research objectives defined in section 1.3 will be 
revisited to determine to what extent they have been met.  Thereafter, the limitations of 
the model for green IT strategy will be discussed.  Finally, further research projects that 
can stem from this study are suggested. 
Firstly, the problem statement will be revisited to discuss how the model for green 
IT strategy answers the core-research question. 
   
6.1  Revisiting the Problem Statement  
 
This treatise has been concerned with answering the following research question:  
“What should organisations consider when formulating and implementing green 
IT strategy?” 
To answer this question, a content analysis was performed on a sample drawn from 
the population of green IT texts.  The content analysis set out to answer the problem 
statement by identifying the issues which influence the formulation of green IT strategy, 
as well as the measures which can be used to implement such a strategy.  
The content analysis revealed underlying forces which affect green IT strategy 
formulation, as well as practices utilised to implement such a strategy.  The findings 
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from the content analysis were presented in the form of a model for green IT strategy.  
Within the model, the forces on green IT strategy formulation, as well as practices for 
implementation are clearly represented.  The model addresses the question of what 
organisations should consider when formulating green IT strategy and how such a 
strategy should be implemented. 
Since the problem statement has been adequately addressed, the next section will 
consider to what extent the treatise has achieved the research objectives. 
 
6.2  Revisiting the Research Objectives 
 
The principal objective of this treatise was to define a model for the purpose of 
answering the research question.  However, in order to adequately address the research 
question, several sub-objectives had to be met first.  The following sub-sections will 
evaluate to what extent each of these sub-objectives were met. 
  
Providing a brief contextual background on green IT 
 
Chapter 1 provided an introduction to green IT and the global issue of climate change.  
This chapter defined the concept of green IT, which revealed that green IT strategy 
requires holistic thinking and extends beyond the mere implementation of green 
technology.  Furthermore, it was established that IT operations inherently have an 
adverse effect on the environment.  As a result, organisations are ethically and socially 
required to adopt green IT practices.  However, in addition to these responsibilities, the 
following sub-objective explored how organisations can gain a competitive advantage 
by adopting green IT. 
 
Discussing how organisations can gain a competitive advantage 
through the adoption of green IT 
 
Chapter 2 presented the business case for green IT.  Section 2.2 revealed that the 
emergence of a green economy presents several risks which green IT can help to 
mitigate.  Consequently, section 2.3.1 argued that organisations will gain a competitive 
advantage when mitigating these risks more fully than their competitors.   
Subsequently, section 2.3.2 found that green IT practices can yield significant cost 
reduction, which in turn, can yield a competitive advantage.  Finally, section 2.3.3 
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argued that green IT may be used to differentiate product offerings by aligning customer 
value with green value.   
 
Finding a suitable methodology for defining a model for green IT 
strategy 
 
Before a model for green IT could be defined, an appropriate methodology needed to be 
identified.  Chapter 3 outlined the methodology which was followed to create the model 
for green IT strategy.  Section 3.1 described the content-analysis research technique 
which forms the core of the research design.  Furthermore, in section 3.2 it was 
established that the research would fall under the phenomenological umbrella, since the 
data resulting from the content analysis would need to be interpreted in a qualitative 
manner. 
Section 3.3 defined the sampling design.  This is a critical aspect of the content- 
analysis research technique.  It was established that the relevance sampling technique 
would be used to select a small, yet information-rich sample comprising academic and 
industry texts.  Table 3.2 presented the sample and justified the selection of each text.   
In section 3.4, the study highlighted how the research design lends itself to validity 
and reliability.  Finally, section 3.5 described the measuring instrument utilised for this 
study.   
 
Determining which factors influence green IT strategy formulation 
 
The content-analysis process yielded several categories which were presented in section 
4.2.  In section 5.1 several of these categories were classified as forces which influence 
green IT strategy formulation.  These forces were then further grouped into five distinct 
elements.  Subsequently, section 5.2 presented five forces which influence green IT 
strategy formulation. 
 
Determining how green IT strategy can be executed in practice 
 
From the list of categories presented in section 4.2, several of these categories were 
classified as green IT practices which may be used to implement green IT strategy.  
These practices were presented in Table 5.2 and represent means by which green IT 
strategy may be executed in practice. 
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With the research objectives successfully realised, the following section addresses 
the limitations of the model for green IT strategy. 
 
6.3  Limitations of the Model for Green IT Strategy 
 
The model for green IT strategy suggested in this treatise is limited by the fact that it is 
intended as a general model for all organisations with IT departments.  The relevance 
and strength of each force listed within the model is dependent on the business 
environment and the particular industry in which the organisation is operating.  
Therefore, not all the forces represented within the model will affect each organisation 
in the same way.   
Furthermore, the model does not indicate the strength of each force nor does it 
indicate the effectiveness of each practice.  Such an indication would not be feasible, 
since the strength of the forces and the effectiveness of practices would differ – 
depending on the circumstances within each organisation.  Fortunately, this limitation 
does not detract from the usefulness of the model.  In fact, the general nature of the 
model could be considered a strength, since it allows the model to be adapted to any 
organisation, provided the limitations are taken into consideration. 
Even though the model is general in nature, the perspective from which the model is 
constructed is very specific.  The model is presented from the perspective of top IT 
management.  Therefore, finer details of the forces on green IT strategy would change if 
the perspective from which it is viewed were also to change.  For example, if a system 
administrator was tasked to formulate and implement a green IT strategy, some of the 
forces affecting the strategy formulation would be different than if a CIO had to lead the 
green IT strategy.   
A further limitation stems from the fact that the validity and reliability of the model 
has not yet been verified empirically, since for this particular study it would exceed the 
scope of an MBA treatise.  The validity and reliability of the study is strengthened by 
several aspects within the research design.  However, the validity and reliability can 
only be confirmed by empirical measures.  These are proposed for further research.    
Consequently, the following section proposes further research projects which could 
build on this study. 
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6.4  Further Research 
 
The work described in this treatise may be extended by a number of future research 
projects: 
 
 The reliability of the study could be verified by having an independent 
researcher code the same sample – and then proceed to calculate Cohen's kappa 
value to ascertain whether there is any agreement between the two sets of codes. 
 
 In addition, the validity of the study could be verified empirically by conducting 
a case study – or by performing a survey of organisations which have adopted 
green IT practices. 
 
 Further research could explore the possibility that this model for green IT 
strategy could serve as a basis for defining a generic model for strategy 
formulation and implementation. 
 
 
6.5  Final Word 
 
This study has shown how green IT strategy requires holistic thinking – by having to 
take several forces into account during the formulation.  Furthermore, such strategies 
should be implemented through a series of practices, in order to minimise the adverse 
environmental impact of their IT operations.  Even though current green IT practices set 
out to minimise IT’s environmental impact, they cannot completely eliminate the 
impact on the environment.  Therefore, green IT research needs to continue delivering 
innovations which will work towards the ultimate goal of zero environmental impact. 
Given the relatively limited amount of academic research which was has been 
conducted on the topic of green IT strategy, the author is confident that this study will 
serve as a valuable addition to the existing body of knowledge.  Furthermore, the author 
would like to express the hope that this treatise will fuel further research in this area.   
Finally, the author concludes with the hope that this research will be put to use in 
organisations in South Africa and the rest of the world.  
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